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OBIIME YKA3ZAHUA

B ycnoBusix = TOCTOSHHOTO ~ COBEpIIEHCTBOBAHHMS M BHEIPEHUS
NPOTPECCUBHBIX,  JHEpProcOeperarInX  TEXHOJNOIMH, HOBBIX  00pa3IoB
BbICOKOl’[pOI/ISBO}]HTeHLHOﬁ TCXHUKHU HCO6XOJIHMO YACIATH 0OJIBIIIOE BHUMAaHKE
obecrieueHuIo Oe3omacHocTH padoraronmx. M3ydenume mucnuimmebel «OXpaHa
TpyZia» NO3BOJISIET TOJyYUTh HEOOXOMMbIE TEOPETHUECKHE 3HAHNUS U OTPAabOTaTh
MpaKTUIYCCKUE HAaBbIKU PCHICHU NPUBCACHHBIX BBILIC 3aj1a4.

OxpaHa Tpyma — cucreMa obecriedeHUs OE30IACHOCTH KU3HH U 3[O0POBBS
pabOTHHKOB B MpoLEcCe TPYHOBOH MAEATENBHOCTH, BKIIIOYAIOINAS IIPABOBBIE,
COLMATIbHO-3KOHOMHYECKUE, OpraHHU3alIOHHBIE, TEeXHUYECKUE,
NCUX0(U3HOIOTHUECKHUE, CaHUTAPHO-TUTHEHUYECKHUE u ne4eOHo-
npodUIaKTHIECKUE, peaOUINTallMOHHbIE M MHBIE MEPONPUATHS U CPEACTBA.

B pamkax aelcTByrOIIEH CUCTEMBI I'OCYAAPCTBEHHOIO YIIPABJIEHUS OXPAHOM
Tpyaa B Pecriybnuke Benapyck ocymiecTBisieTcs KOMIUIEKC Mep, HalpaBIEHHBIX
Ha obecrieueHre KOHCTUTYLMOHHBIX NpaB IPakJaH Ha 310pOBbIE M 0e30IMacHbIC
ycnoBust Tpyna. IlpoBomurcs 3HaunTeNbHas paboTa 1Mo MepecMOTpy yCTapeBIINX
U pa3pabOTKE HOBBIX HOPMATHBHBIX MPABOBBIX aKTOB C YUETOM JAEHCTBYIOIIETO
3aKOHOJATENbCTBA, COBPEMEHHOI'O COCTOSIHUS HAayKH M TEXHHKH, CIOXHBIIMXCS
COLIMANBHO-PKOHOMHYECKHX OTHomeHnid. B PecnyOmuke bemapych OpUHSATHI
3aKOHOJATENbHBIE aKThl MO TPOMBIIUICHHOW O€30MaCHOCTH, TEXHHYECKOMY
HOPMHPOBAHHIO U CTaHIAPTU3ALUH, CePTH(HHUKALMN HTPOIYKIUH, PAOOT U YCIyr
Ha COOTBETCTBME HX TpeOoBaHMAM Oe3omacHoctH. Co3maHa cucrema
TOCYIapCTBEHHOTO HAA30pa M KOHTPOJIS 3a COOJIOIEHNEM 3aKOHOAATENhCTBA 00
OXpaHe TPy/Ja, BBEAECHO 00A3aTENbHOE CTPAXOBAHHE OT HECUACTHBIX CIyJacB Ha
TIPOM3BOJACTBE M IPOQPECCHOHANBHBIX 3aboneBaHmsx, BHeApseTcs Cucrema
yIpaBieHUs] OXpaHoH Tpyaa. [IpuHIMAroTCss MEpHI MO YIydIICHHIO 00eCIIeUeHUS
pabOTHUKOB CpEICTBAMHU 3aIIUTHI, COBEPIICHCTBYETCS CHCTEMa OOydYeHHS B
obmacT oxpaHbl Tpyda. B HacTosmiee Bpemss B opraHuzanmsx PecmyOmmkn
Bemapych nelcTByroT HOBBIE MpaBWiia OOydeHHS O€30MacHbIM MeEToIaM |
npreMaM padoThl, TIPOBEICHNUSI MHCTPYKTaXa W MPOBEPKH 3HAHUH IO BOIIPOCAM



oxpaHbl Tpyga. Pa3zpaboraHa mpumepHasi mporpamma OOYYEHHsS 110 BOIIPOCAM
OXpaHbl TPyAa Ul PYKOBOJIUTENEH W CIIEIHAINCTOB OpraHuzanuii PecmyOnmkn
Bemapycp, koropas m ObUTa MONOKEHa B OCHOBY IIpH pa3paboTke ydeOHOH
mporpamMmbl  TUcIUIUIMHBEL  «OXpaHa Tpyga». B pesyabprate mpoBomuMoil B
pecy0irke paboThl B 00JIACTH OXPaHBI TPYAA CIOXKHUIACH TCHIICHIUS CHIKCHUS
YPOBHS MIPON3BOJICTBEHHOT O TpaBMaTH3Ma u npodeccroHaIbHOM
3aboneBaeMocTH. B TO ke BpeMsi COCTOSIHME YCIOBHH M OXpaHbl Tpyda Ha
KEJIE3HOJOPO)KHOM TPAHCIIOPTE IPOJIOIKAET OCTaBaThCSl OCTPOM COIMAIbHO-
SKOHOMHYECKOH mpobiaeMoil. OCHOBHBIMH TIPUYMHAMHU IPOM3BOACTBEHHOI'O
TpaBMaTH3Ma  SIBISIIOTCA ~ OKCIUTyaTalys  HEUCIIPaBHOIO  00OpYIOBaHWUS,
HEY/IOBJICTBOPHUTENIbHAS OpraHU3alMsl MPOW3BOJCTBA pPa0OT, HEBHINOIHEHUE
PYKOBOIUTEISIMH M  CIEIMANMCTaMH  OOs3aHHOCTEW 10 OXpaHe Tpyaa,
HE0CTaToYHasl KBaIM(HKALUs PaOOTHUKOB IO BONpOCaM OXpaHbl Tpyna, a
TaKKe HapyLIEHUE TPYAOBOM U TEXHOJOrMYECKON JUCLUIIIMHBL.

OxpaHa TpyJa BO MHOT'OM CBsi3aHa C 9KOHOMUYECKHMU MTOKa3aTesIMUA paboTh
HpeﬂHpHﬂTHﬁ, T.K. BJIMSACT Ha NPOU3BOAUTEIBHOCTb TpyJda, €r0 INPECTUXKHOCTD,
MICUXOJIOTUYECKUN KJIMMaT B KOJIJICKTUBAX, TEKYUYECTb KaJApOB U TPYHAOBYIO
JUCIWIUIMHY Ha TPOW3BOJCTBE. BCIeNCTBME HECYacTHBIX —CIydaeB Ha
NPOU3BOJCTBE U Ipo(ecCHOHANBHBIX 3a00J€BaHUH TMPENPHATUS HECYT
3HAYUTEIbHBIC 3KOHOMHYECKHE MOTePH (CTPaxOBbIE BHIILIATHI 110 00S3aTEIBHOMY
CTPAaxOBaHHUIO OT HECYACTHBIX CIIy4aeB Ha MPOU3BOACTBE M NMPO(ecCHOHATBHBIX
3a0oneBaHMii, 3aTpaThl Ha  KOMIIEHCAlMM MO  YCJOBHSM TpyAa M
HETPON3BOANTENBHbIE IIOTEPH PAO0UEeTO BPEMEHH).

OnHol 13 BaKHEHIIMX 33724 B COBEPILCHCTBOBAHUM OXPaHbI TPY/a SBISACTCS
MOATOTOBKA OyAyIIMX CIIEHHAINCTOB, 00JaJaloOlMX IPOYHBIMU 3HAHHSMHU IO
BOIPOCaM OXpaHbl TPYAa U YMEIOIMX Ha NPAKTHKE NPUMEHATH ITOJIy4eHHBIE B
TpoLEcCe TTOATOTOBKH 3HAHUSL.

YueGHbIH IVIaH ~ TOATOTOBKU JIEKTPOTEXHUIECKOTO nepcoHasa
npenycMaTpuBaeT —U3ydeHWe JUCHMIUIMHBL  «OXpaHa  Tpyaa», KoOTopas
OXBAaTHIBAET aHAJIM3 OMACHBIX U BPEIHBIX NPOM3BOJICTBEHHBIX (haKTOPOB, MPUYHH
MPOU3BOACTBEHHOI'O TpaBMaTH3Ma M NPOQECCHOHANBHBIX 3a00NeBaHUH W UX
aHanm3, pa3paboTKy NpOoPUIAKTHYECKUX MEPOIPHUATHI W TEXHUYECKHUX CPEICTB,
HAIIPaBJICHHBIX Ha oOecredeHue Oe30MacHBIX M 0e3BpEemHBIX YCIOBUU Tpyda, a
TaKoKe M3y4eHHe IIPUYNH BOSHUKHOBEHHMS B3PHIBOB U ITOXKAPOB U pa3paboTKy Mep
0 MX TPEIYTIPEKICHHIO.

OcHOBHOE  BHMMaHHE TIPH  TOATOTOBKE  OYIYIIMX  CIICHHAIMCTOB
0e30TPBHIBHOTO O0YUCHHUS YACNSAETCS CAMOCTOSTEIbHOMY H3YyYESHHIO AUCLUIIIHHEL
«OxpaHa Ttpyga». Ilpu 5TOM CTyAEHTBHl IOJDKHBI IIOJNB30BAThCS IOCOOUEM,
y4e0HO-METOANYECKOH JINTEpaTypoil, HOPMATUBHBIMH IPaBOBHIMHU aKTaMU |
TEXHHYECKMMHU HOPMATHUBHBIMHU ITPABOBBIMH aKTaMH I10 OXpaHe Tpy/a.

Y4ebHBIi npomecc MmpeaycMaTpUBaeT:

e rocenmieHue  O030pHBIX  JIEKOMA B TI€PUOJ ~ YCTAaHOBOYHOM U



9K3aMEHaIMOHHOH ceccuii;

® CaMOCTOSITENIFHOE N3YdeHNE PEKOMEHJOBAHHON JINTEPaTypHI MO IpOorpamMme
Kypca «OxpaHa Tpyzaa»;

® BEINOJHEHHE KOHTPOIBHON paboThI;

® 3aIIUTy KOHTPOJBHOW paboThl MOCIE €€ MPOBEPKH U ITOJOKHUTEIHHOM
OLIEHKH TIpero/iaBaTeseM Kadeapsl;

® BEHITIOJIHEHHE ITUKIIa TJa0OPaTOPHBIX padoT;

® 3amMTy Ja0OpaTOpHBIX PadOT M caady dK3aMeHa B 00beMe MpOorpamMMEI
Kypca.

VY4eOHBIM ITaHOM MPEAYCMOTPEHBI KOHCYJIBTAIIMU CTYACHTOB OE30TPBHIBHOI'O
00y4eHus penoaaBaTesiIMUA Kaeapsl B TeUeHHe Y4eOHOro ceMecTpa U B IEpHO.T
ceccuil.

[Ipu caMmocTOSATENHHOM HM3yYE€HUH MaTepHalla pEeKOMEH/IYeTCsl BECTH KOHCIEKT,
a TaKKe O3HAKOMUTBCS C OpraHuzanuedl paboTel MO OXpaHe Tpyda Ha
NPOU3BOJICTBE U pean3alieil MPakTHIeCKHX Mep Mo o0ecredeH 0 Oe30acHOCTH
Tpyga. OTO TO3BOJUT CHCTEMAaTH3UPOBATh MOJyYEHHbIC 3HAHMS, BBITIONHHUTH
KOHTPOJIGHYIO Pa0OTy, BBINOIHHUTh W 3AlIUTHTL J1abopaTopHble paboThl, CAATH
9K3aMeH.

BoimonHenHass W oopMIIeHHAsh KOHTPOJIbHas paboTa BbIChUIACTCS IS
npoBepku Ha kadenpy. [locne nmpoBepkr oOHa BMeCTe C pelieH3Uel BO3BpallaeTcs
CTYIEHTY IUIsl 3alIUTHI WK Ha 10PaboTKYy.

V3ydenne MaTepuainoB, NpPeLyCMOTPEHHBIX IporpaMMoii kypca «OxpaHa
Tpyda» B YHHMBEPCHUTETE, IO3BOJSET HAa BBICOKOM INPO(ECCHOHANBLHOM YPOBHE
pa3pabaThIBaTh BOMPOCH! OXPAaHBI TPYyZAA B AUIUIOMHOM IIPOEKTE, a MONy4CHHbIE
3HaHUS II03BOJIAT peIIaTh KOHKPETHbIE MH)KEHEpHbIe 3aJaud B 00JacTu
obecrieueHHs1 6E30ITaCHOCTH TPYIA.

YYEBHAS ITPOT'PAMMA JUCHUIIJIMHBI «OXPAHA TPYJA»
N PEKOMEHAYEMAS JIMTEPATYPA

OCHOBHBIMH pa3eiaMy AUCHHUIUTHHBL «OXpaHa Tpyaa» SBISIOTCS:

® [IPaBOBBIE U OPTaHNU3AIMOHHBIE BOIIPOCH OXPAHbI TPYAA;

® TeXHHKA 0e30MAaCHOCTU B OTPACIIH;

® [IPOU3BOACTBEHHAS CAHUTAPUS U THTHEHA TPYa;

® TIOKapHast 6€30MacCHOCTb.

[lpy M3ydeHUH AWMCLIUIUIMHBI CTYIEHTHI JOJDKHBI MOJTYYHTH TEOPETHUECKHUE
3HaHUS M TPaKTUYECKHE HABBIKM IO PEIICHHIO BOINPOCOB 0O€30MacHOM
OpraHW3aIliH BRITIOHEHHS PaboT Ha OOBEKTaX OTPACIIH.

Hacrosmas mporpamMa —ompepenser TeMbl y4eOHOW — JUCIMIUIMHBL,
coziepKaHHe U PEKOMEHIYEMYIO JINTEPaTypy Ul CAMOCTOSTEIBHOIO N3YIEeHHSL.

1 Henw u 3a0auu npenodasanus oucyuniIuHsl



OxpanHa Tpyna — 3TO cUcTeMa 00eCTIeYeHUs OE30MTACHOCTH JKU3HHU U 3JI0POBBS
pabOTHHUKOB B TMpOIECCe TPYAOBOH AEATEIHHOCTH, BKIIFOUAIOIIAs IPAaBOBBIC,
COIMATEHO-Y)KOHOMHYECKHE, OpTraHU3aIUOHHEIE, TEXHUYECKUE,
MICUX 0P U3UONIOTMIECCKHE, CaHHUTaPHO-THTMCHUYCCKHE, ne4eOHo-
MPOPIIAKTHUECKUE, peaOWINTAIIMOHHBIC U WHBIC MEPOIPHATHS U CpeicTBa. B
CO3JIaHUM TAKHX YCIOBUH TPy/a BaXKHOE 3HAUCHHE UMEET MOJrOTOBKA B 00JIaCTH
OXpPaHBI TPY/a OYAYIIUX CICIHAINCTOB U PYKOBOJIUTENICH.

Henp u3yuenus kypca «OxpaHa Tpyaay» — HOATOTOBKA OyAYIIUX CIICIAAACTOB
U PYKOBOIUTEJICH, 0O0JaJAIONMX HEOOXOMUMBIMU TCOPETHICCKUMH 3HAHUSIMU U
MPAKTUYECKMMHU HABBIKAMH TI0 HCCIICJOBAHUIO YCIOBHH Tpylda W pa3paboTke
OpraHU3aINOHHO-TEXHUYICCKUX MEpOTPHSTHIH, TEXHUYICCKUX CPEICTB,
o0ecrieYnBaroMX 3/I0pOBbIe U Oe30MacHble YCIOBHS TpPyAa, TEXHOIOTMYECKHX
MIPOLIECCOB, TPOEKTHO-KOHCTPYKTOPCKOW JOKYMEHTAIlMM C YYeTOM TpeOOBaHMIA
OXpaHsbI TpyJa.

B mucuumnune «OXpaHa TpyAay» M3JIararoTcsi OCHOBHBIE BOIIPOCHI, CBSI3aHHbIE
C CO3aHUEM 3J10pPOBbIX, 6630HaCHbIX N BBICOKOIIPOU3BOAUTCIBHBIX yCJ'IOBI/Iﬁ
Tpyna. Ilpm »5ToM ocoboe BHUMaHUE YAENAETCS: TEOPETHUECKHM H
OKCIICPUMECHTAJIbHBIM  UCCJICAOBAHUAM ﬂBHCHHﬁ, BC)]yIJ_lI/IX K TpaBMaTI/ISMy u
3a00NeBaHMsIM;  BCECTOPOHHEMY  aHallM3y TPUYUH  MPOHM3BOACTBEHHOTO
TpaBMaTH3Ma U MpoQecCHOHANBHBIX 3a00J]eBaHUl, MOXAPOB U B3PBIBOB;
W3YYCHUIO BOZHUKHOBEHHS OMACHBIX M BPEIHBIX MPOU3BOJCTBEHHBIX (haKTOPOB,
MPUMEHSEMbIX Ha TPOM3BOJACTBE M NEPEBO3UMBIX MATEPHATIOB U H3JIEIHIA;
CPaBHHUTENILHOM OLIEHKE C TOYKH 3pPEHUSI OXpaHbl TPyAa TEXHOJOIMYECKUX
MPOLIECCOB;,  TEOPETHMYECKUM OCHOBaM M  MPAKTHYECKOMY MNPUMEHEHHUIO
TEXHHUYECKHUX CPE/ICTB 3aIHTHL

B pesynbraTte u3ydeHust JUCHUILTHHBI HEOOX OJTMO:

3Hamb OCHOBHBIE 3aKOHOJATENbHBIE aKThl, HOPMATHUBHBIC TIPABOBBIE H
TEXHUYECKHE HOPMATUBHBIC INPABOBBIE AKTHI MO OXPaHE TPYZAa; OPraHU3aIHIO
paboThl M CUCTEMY YIIPaBJICHHS OXPAHOW TPYHA; MPHUHIUIBI U METOJBI CO3IaHUS
0€30MacHbIX  YCIOBUHM  TpyJa; OCHOBHBIE MPUHIMUIBI  MPOSKTUPOBAHUS
0€30MacHBIX TEXHOJOTMYECKHX IMPOLECCOB, 00OPYIOBAaHHUS U TEXHOJIOTHYECKOM
OCHACTKH, METO/IbI W CIIOCOOBI HCCIISNOBaHHS YCIOBHH Tpy/Aa; METOAbI U
Cpe/ICTBA HOPMAJIM3ALUKH CAHUTAPHO-THTMEHHMYECKUX YCIOBUH, aHAIN3 MPUYUH
MIPOU3BOJICTBEHHOr 0 TpaBMaTH3Ma 1 mpod3adbosieBaHmil, TOPSIOK pacCieaoBaHUs
W ydera HEYACTHBIX CJIydaeB, MPHUHIMIBI  OOECHeYeHHs B3pPBHIBO- U
0Kapo0e30MacHOCTH MPHU MPOSKTUPOBAHUU M IKCILTyaTalluU 00bhEKTOB;

yMemb TPUMEHATh HA MNPAKTHKE MONYYCHHBIC TEOPETUYCCKUE 3HAHUSI U
MPAKTHYECKUE HABBIKK MO PEIICHHIO BOIMPOCOB OXpaHbl TPyAa B KOHKPETHOM
MPOU3BOJICTBEHHOI 00CTaHOBKE;

umems npedcmaeienue O TMPOTHO3MPOBAHUU COCTOSHHUS OXpaHbl Tpy/Aa Ha
00BEKTaX, MePCIIEKTHBAX COBEPIICHCTBOBAHUS YCIOBUH TPy/Ia.



2 Cea3b OucCyUNIUHBL C Opy2UMU OUCUURTUHAMU YUEOHO20 NIAHA

IMpu wsyuenun guciMmuinHbl «OXpaHa TpyAa» HEOOXOMUMBI 3HAHWUS,
MOJYyYCHHBIC TIPU HW3YYCHUH OONICHAYyYHBIX M 00IIe00pa3oBaTeIbHBIX
JICIIUTUIAH: BBICIICH MaTeMAaTHKH, (PHU3UKH, XHUMHUH, TCOPCTHICCKONH MEXaHUKU U
Jp.; COIMAIBbHO-TYMAaHUTAPHBIX TUCHUIUIAH: (UIOCOMUH, COIMOJIOTHH, OCHOB
mMpaBa W TIpaB 4YeNIOBEKAa, OCHOB TICHXOJOTMH U TICJarorvKH, a TaKKe
CHCIMATBHBIX JTUCIMILUIMH. M31araeMblii MaTepua YBS3bIBACTCS CO CHEIUMUKOM
MIPEACTOSAIIEH pabOTHI OYIYINX CIIEIUAIACTOB.

Bomnpockl TexHWKH 0€30MAaCHOCTH, TPOWU3BOJICTBCHHONH CAHUTApUH W
MOXKAPHOW  TPO(IIAKTHKH, KACAIONIMECS KOHKPETHBIX  TEXHOJIOTHYECKHUX
MPOLIECCOB, BUAOB padOT, 30aHUH ¥ COOPYKEHHH, IPOM3BOICTBEHHOTO
0o0Opy/lOBaHUs, KpOME TOro, H3Yy4aroTcsi B Kypcax COOTBETCTBYIOLIMX
CICIMATBHBIX AUCIUILTHH.,

3 Cooeparcanue oucuyuniunst

3.1 Ilpasosvie, opzanusayuonnsie u IKOHOMUUECKUE 6ONPOCHL OXPAHBL MPYOa

OxpaHa Tpyga: HOHATHE, COICp)KaHHME M 33JauM JUCHUIUTHHBL Hay4uHo-
METOAMYECKHE MPUHIMIBI Kypca «OxpaHa Tpyaa». 3ajaudl B 00JacTH OXpaHBI
Tpyda ¥ NpoOJIeMbl, CTOAIINE Ha OOBEKTaX aBTOMATHKH, TEJIICMEXaHUKH U CBS3H
Ha ’KEJIEe3HOJOPOXKHOM TpaHcnopre. Ponp M 3a1aum rocynapcrsa B YIydIIEHHU
ycnoBui Tpyna. KoHIemnums rocy1apcTBEHHOTO YNpPAaBICHUS OXpaHOH Tpyna B
Pecriyonuke bBenapych. 3akonomatenbctBo Pecnybonuku benapych um oxpana
Tpyna.

TexHudeckuil mporpecc B OTpacid M €ro BIMSHME Ha YCIOBHA TpyZa
paboTHHKOB OCHOBHBIX mpodeccuii. Bompockl 6e3omacHoctn tpyna B I1TD,
MIpaBWIaX ¥ HHCTPYKLHUSAX.

Cucrema ynpasieHus: oxpaHod Tpyzna. Hansop u KoHTponb 1o oxpaHe Tpyza.
locynapcTBenHblii  Han30p. BenoMcTBeHHBIH W OOIIECTBEHHBIH KOHTPOJIb.
[lono)xeHrne O NMPOBEAECHHM KOHTPOJSA 3a COONIOJCHHMEM 3aKOHOJATENBCTBA 00
oxpaHe Tpyza Ha bemopycckoif sxemesHoi nmopore. OTBETCTBEHHOCTH 3a
HapylIeHHE 3aKOHOJATENbCTBA II0 OXpaHE Tpyda. Bo3memneHue Bpena,
MIPUYMHEHHOT 0 310pOBbI0. OXpaHa TpyJa *KEHIIUH U TOIPOCTKOB.

Opraamsanust paboTel 0 oxpaHe Tpyna. HopmaTtueHOE obecrieueHne oXpaHbl
Tpyzna. CucreMa HOPMATHBHBIX MPABOBBIX aKTOB M TEXHWYECKMX HOPMAaTHBHBIX
MIPaBOBBIX AKTOB IO OXpaHe Tpyna. CucreMa cTaHAapTOB OE30MACHOCTH Tpyaa U
nx ponb. IlpaBuna m wmHCTpyKmMM To oxpaHe Tpyna. llopsimok pa3paboTkw,
COTTIACOBAHUSI U YTBEPKACHH HHCTPYKIUH 110 OXpaHe TpyAa.

[TmaanpoBaHue U QUHAHCHPOBAHUE MEPOIPHUSTHN IO OXpaHe TPYAA.

Jlumepamypa: [1, 3, 15, 19-21, 23-29, 32, 33, 39, 81-90, 94].



3.2 Cneyudhuxa ycnoeuii mpyoa Ha 00beKmax agmomamuxu, meaemexanuKku
u ceasu. Tpaemamuzm u npoghzadonesanusn

Knaccudukanmss omacHBIX ¥ BpeIHBIX IPOHM3BOACTBEHHBIX (DAKTOPOB.
@akTopsbl, OIpeAeNIoNre MOBBIIIEHHYIO ONIACHOCTh TPy/a B OTpacin. MeTomsl
WCCIIeJOBAaHMS YCIIOBUH Tpy/a.

[onsiTne o TpaBMax u npodeccrnoHabHBIX 3a0oneBanusx. Kiaccnpukanms
HECYACTHBIX CIIy4aeB IO BHAAaM TpPaBM, TSDKECTH M 10 OTHOLICHUIO K
npou3BoicTBy. IlpaBuia paccienoBaHMsi W ydeTa HECUACTHBIX CIIydaeB Ha
MPOU3BOJICTBE U NPO(PECCHOHAIBHBIX  3a0O0JIeBaHUIA. OcobeHHocTH
paccieioBaHus ¥ yueTa HeCUaCTHBIX CiIydaeB M Mpod3aboieBaHuid, CBI3aHHBIX C
npon3BojcTBOM. OCHOBHBIE CTATHCTHYECKHE MOKa3aTeld IPOM3BOACTBEHHOTO
TpaBMaTH3Ma: KO3((GUIUEHT YaCTOTHI, TSDKECTH, CPEJHEH TSHKECTH, UX aHaIu3.
CoBpeMeHHbIE METObl M3Y4EHHsl TIPUYUH MPOU3BOJICTBEHHOTO TpaBMaTu3Ma U
UCClIeoBaHusl yclnoBui Tpyda. Ilpodunaktuka TpaBmaTh3Ma. OpraHuszanus
0o0ydYeHHs W TPOBEPKU 3HAHUI PaOOTHUKOB 1O oxpaHe Tpyaa. [lomokeHue o0
0o0y4yeHun Oe30MmacHbIM METOJaM M MpreMamM paboThl, TPOBEICHUN UHCTPYKTaXKa
U NPOBEPKU 3HAHUM II0 BOIpOCaM OXpaHbl Tpyna Ha benmopycckoi sxene3Hon
Jopore.

OlreHKa OpraHU3alMOHHO-TEXHHYECKOTO YPOBHsI PabOvnMX MeCT Ha 00bEeKTax
orpaciu. AtrecTanusi pabouMX MECT [0 YCIOBHSIM TPyJAa: ILIENH, METOAWKA U
NopsiZIoK nposeaeHust. OnpeseseHue JbroT U KOMIICH Caluii 3a paboTy B OMacHbIX
1 BPEIHBIX YCIOBUSIX.

Jlumepamypa: [1, 15, 18-21, 23-29, 43, 55, 56, 75, 90, 94].

3.3 Ilpouseoocmeennasn canumapus u 2uzuena mpyoa 6 Ompaciu

3.3.1 Bosoywnas cpeda paboueii 301bi

Merteoponornueckue ycnosus. [lonsrue o6 sHeprozarpatax M KaTEropHsx
TSDKECTH TpyaAa. TepMoperyssiuus opraHusMa. Bunsl oTnauu Temia opraHu3MOoM
YenoBeKa. BimgHHE  MeTeoponornyeckux — (aKTopoB W TEMIIEpaTyphl
MOBEPXHOCTEN OTPAXKICHUI Ha TEPMOPETYIISALUIO.

[onstie o paboueit 30He. HopMupoOBaHEe METEOPOIOTHUECKUAX MApaMETPOB.
Krnaccudukanmst BpemHpix BemiecTB. DakTOpel, ONpeAeNsAIOmne CTEHeHb
BO3/ICHCTBUSI BPEAHBIX BEIIECTB Ha OpraHW3M uenoBeka. HopmwupoBaHne
coJiepKaHMsl BPEIHBIX BEIIeCTB B Bo3ayxe. OCOOEHHOCTH COCTaBa BO3IYIIHOM
cpempl B OpraHu3amysax orpaciu. lIpuOopsl M METOABI KOHTPOJIS HHCTOTHI
BO3YIIHON cpezbl. MeTonbl B cpencTBa odecledyeHns HOPMAJIbHBIX ITapaMeTpoB
BO3JIYLLIHOW Cpenpbl.

Hasnauenne wu ximaccuuKkamyss CHCTEM BEHTWIALMH. TpeOoBaHUS K
BEHTWIAMHA. EcTecTBEHHas W MEXaHW4YecKas BEHTWIINWA. BBITSKHas w
MIPUTOYHAS] BEHTHIALKSA, 00Ie0OMeHHas U MeCTHast BeHTHms. OrnpeneneHue
Tpebyemoro Bo3ayxooOMeHa. OCHOBBI pacyeTa €CTECTBEHHOM M MeXaHHMYECKOH
BEHTWIIMHA. TpeOoBaHUS K BEHTWIALMHA AKKYMYJISTOPHBIX IOMELICHHH.
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Ouncrka BO3MyXa OT MBUIM. BEHTHIATOpPHl, WX XapaKTEPUCTHKH M TMOAOO0p
BEHTWIISLIIOHHOTO 00opymoBaHusL. Ucnertanne u TIacTIOpTU3ALHS
BEHTWIISILIMOHHBIX ~ YCTAHOBOK.  OJKCIUTyaTallsd CHCTEM BEHTWIILUHM Ha
MIPEATIPUSTHSIX OTPACIIH.

KonguumonupoBanue  Bo3ayxa. Ortoruienue. Knaccupukamus  u
CpaBHHTENbHAS OLIEHKA pa3IMYHBIX CHUCTEM OTOIUICHUs. Bo3ayniHO-TernsoBbie
3aBeCHI IS MPEANPHUSITHI OTpaciiy.

Jumepamypa: [1, 9, 15, 18-21, 23-29, 43, 55, 56, 70, 75-77, 90, 94].

3.3.2 Ilpoussoocmeennoe oceewjenue

OCHOBHBIE CBETOTEXHHYECKHE IOHSTHS, BEJIMYHMHBI, CIUHMIBI. 3mepeHue
cBeTOBbIX BenuuuH. OCHOBHBIE THIBI M XapaKTEPUCTHKH COBPEMEHHBIX
WUCTOYHMKOB  CBETa W  OCBETHTENBHBIX  NPHUOOPOB,  CpaBHUTENIbHAS
xapakrepuctuka. [lynbcalys CBETOBOrO MOTOKA M MEpPhl 0 CHIDKEHHIO ee
BPEIHOI'O BJIUSAHUA.

OCHOBHBIE CBOWCTBa 3pEHUSI M COOTBETCTBYIOLIME MM TpeOoBaHHA K
OCBCUICHUIO. HpI/IHHI/IHbI HOpPMHPOBAHUA U pacy€Ta OCHOBHBLIX KOJIMYECTBEHHBIX
U KauecTBEHHBIX IOKasartenell ocBelleHus. OTpacieBble HOPMBI OCBELICHUS
00BEKTOB HKEJIE3HOOPOKHOr0 TPAHCIIOPTA.

CucreMbl " BHUJbI OCBCLICHUA. HpI/IHLII/IHI)I IMPOCKTUPOBAHUA OCBECTHUTCIIbHBIX
ycraHoBOK.  OcBellleHHE  TPOM3BOJCTBEHHBIX —MoMelleHui. TpeboBaHus K
ocsenieHno JIA30B, peneiHpIX MOMENICHHH 1 TIOMEIIEHUH In3eIb-TeHepaTOPHOro
arperara (JI['A). OcBeleHie OTKPHITBIX TEPPUTOPHIL. DKCILTYaTAIMsI H TEXHAYECKOES
00CITy>KMBaHHE OCBETHTEIBHBIX YCTAHOBOK.

EcrecTBeHHOE M COBMEIIEHHOE OCBEILICHUE, NPUHIMIIBI HOPMHUPOBAHUS U
pacuera, CXeMbl KOHCTPYKTUBHBIX PEIICHHH.

Jlumepamypa: [1, 3, 4, 11, 13, 15-17, 19, 20, 23-29, 35, 71, 90, 92, 95].

3.3.3 3awuma om wiyma u eubpayuu

AHanu3 COBPEMEHHOrO COCTOSIHHSI OOphOBI € IIYMOM U BHOpanuei.
Om3nUecKre XapaKTepUCTUKU, YACTOTHBIM CIIEKTP W HM3MEPEHHE BHOPAIUiA.
JeiictBue BuOpanmii Ha 4enoBeka W uxX HopMmupoBaHHe. COBpEeMEHHBIE METONbI
CHIDKEHHsS YpoBHeW BuOparmmm. BubOpowmsomsamusa. Bumsl BHOPOH30ISTOpPOB.
Oco0eHHOCTH 3amUThl  OT BHOpamMM Ha OOBEKTaxX IKEJIE3HOHOPOKHOTO
TpaHcnopta. CpeacTBa MHANBUIYATbHON 3aINTHI.

@dusnvecKkre XapaKTEPUCTUKH 3BYKOBOTO TOJIS: 3BYKOBOE JIaBJICHHE,
WHTEHCUBHOCTh, YacTOTa. YPOBHM 3BYKOBOI'O JABJICHHSA W WHTEHCHBHOCTH.
CriekTpaibHBII cocTaB Imyma. JleficTBue IIymMa Ha OpTraHM3M YEJIOBEKa.
Hopmupoanue mryma. M3MepeHne IryMOBBIX XapaKTepUCTHK. MeToabl O0pBObI ¢
ITyMOM B MCTOYHMKAaX €T0 BO3HHUKHOBEHUs. 3BYKOM3OJISILHS, 3BYKOIOTTIOMICHHE,
3alIUTHBIE B3KPaHBl W KOXYXH, riymmTendn. OCOOEHHOCTM W TEXHHYECKHE
peLIeHUs] BOMPOCOB CHIDKEHUS YPOBHEH IIyMa M BHOpammii Ha IOABM)KHOM
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COCTaBe, B IIPOM3BOACTBEHHBIX IOMEIIeHHWsX. CpencrBa HMHAWBUIYAITEHON
3aIUTHI OT LIyMa.
Jlumepamypa: [1, 3-5, 10, 11, 15, 19, 20, 23-29, 48, 50, 51, 57, 58, 78].

3.4 3awyuma om 3neKmpuuecK020 MoKa u 31eKmMpoOMaZHUMHBIX nonel,
Cmamu4ecKozo U ammoc@eprozo INeKmpuiecmea

JlelicTBHME SNEKTpUYECKOrO0 TOKAa HAa OpraHusM uyenoBeka. DakTopsl,
BIMAIONIME Ha CTENEeHb NOPaXEHHWsS OJJIEKTPUYECKUM TokoM. OmacHoOCTh
TIPUKOCHOBEHHSI K TOKOBEAYIIMM YacTsAM B OfHO(pa3HBIX U TpeX(]a3HbIX CeTsIX C
HM30JIUPOBAaHHOM W 3a3eMileHHON HeHTpanblo. [loHATHS 0 HampsKeHUsAX
TIPUKOCHOBEHHMS U 1Iara, 3alira OT HUX.

IIpaBuna ycrpoiictBa anexrpoyctaHoBok (ITYD), IlpaBuma TexHHUYECKOH
9KCIUTyaTaluy 3JIeKTpoycTaHoBoK noTpedureneii (IITD) u [IpaBuia TexHuku
0e30macHOCTH  HpH  OSKCIUIyaTallMd  BJIEKTPOYCTAHOBOK  IOTpeOHTENeH.
OpraHu3allMOHHBIE M TEXHHUECKHE MEpPONPHUATHA 1O MNPeAyHpekIeHHIO
TMOpaXCHUA QJICKTPUICCKUM TOKOM. Knaccmbnxauym MPpOU3BOACTBCHHBIX
NIOMEUICHUH 110 CTENCHH OMACHOCTH MOPAXKEHHS DJIEKTPHUYECKUM TOKOM. Mepbl
0€30MacHOCTH Ha 3JIEKTPUPHUIIMPOBAHHBIX Y4aCTKaX JKEJIE3HBIX JOPOT.

TexHUYecKue cpeicTBa 3aIIUTHI OT MOPAXKEHUs JIEKTPUUECKUM TOKOM, HX
Ha3HAuYCHUE, YCTPOICTBO, 00JACTH NPUMEHEHHS U XapaKTEPUCTHKU: 3alIUTHOE
3a3eMJICHME, 3aHYJICHHE, 3aIlUTHOE OTKIIOUEHHUE, 3JIEKTPUUECKOE pa3ielieHHe
ceTeld, IPUMEHEHNE MAJIBIX HANPSHKEHUH, H30MALMsA, OrpaXkaeHHus U OIOKHPOBKa,
BBIpDABHMBaHUE MOTEHHManoB. (OOecrieueHue  3IEKTPOOE30MacCHOCTH  IPH
9KCIUTyaTallMy MOTrPY304HO-Pa3Tpy30YHbIX MaluH. [IpaBuia BIMOIHEHUS padoT
B oxpannodi 3oHe JIDII. Crartuueckoe U aTMOC(EpPHOE DIIEKTPHUYECTBO,
HaBEJICHHbIC HANPSDKEHUS, 3JEKTPOMArHUTHBIE M3IYdEHUs M MEphl 3aIUUTHI OT
HUX.

CpezncTBa MHOUBHUAYAJIbHOW 3aIUTHI OT MOPAXEHHS 3JEKTPUYECKUM TOKOM.
Oxa3zaHue nepBoit MOMOIIH MOCTPaJABIINM OT AJIEKTPUIECKOIO TOKA.

Jlumepamypa: [1, 3, 4, 11, 12, 16, 19, 20, 23-29, 47, 49, 90-92].

3.5 Bezonacnocmo mpyoa npu IKCHyamayuu yCMmano6oK u cocyoos,
pabomarouwiux noo 0asneHuem, U 2a3068020 000Py008aHUA

Krnaccudukanust ycTaHOBOK W CHUCTeM, paOOTAIOIMX TIOA JaBJICHHEM.
OCHOBHBIE ~TPHYMHBI aBapuUil MApPOBBIX KOTIOB  COCYIOB, OayuIOHOB,
KOMIIPECCOPOB, YCTAHOBOK Ta30CHaOXeHWs, WX nocieactsus. [lpaBmma
yCTpoHCTBa U OE30IIACHOM AKCIUTyaTaIlli 00BEKTOB U CHCTEM, pa0OTAFOIINX TIOT
JIaBJICHUEM.

Perucrpanys, OCBHAETENHCTBOBAHUE, UCIBITAHHE M MYCK B JKCILTYaTALHIO.
Apwmarypa, KOHTPOIBHO-U3MEPHUTENBHBIC IPUOOPHI U IPHOOPH O€30IaCHOCTH.

Jlumepamypa: [1, 3, 4, 15, 19, 20, 23-29, 45, 46, 79, 90].

3.6 beszonacnocms mpyoa npu 61n0AHEHUU NOZPYIOUHO-PA3ZPY3OUHBIX PADOM
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[IpaBuia ycrpoiicTBa 1 0€30MacHON HKCINTYaTallly TPY30TI0IbEMHBIX KPaHOB,
MalliH ¥ MeXaHW3MOB. llopsiiok perucrpanuy W JIMIEH3MPOBaHMS padorT.
TexHUYeCKOe OCBHIIETENHECTBOBAHNE W HCIIBITAHUSI TPY30MOABEMHBIX MAIIWH H
MEXaHU3MOB. OKCIUTyaTallUsi CBEMHBIX TIPY303aXBaTHBIX IPHUCIIOCOOIECHHH.
[IpaBuia morpysku, BBITpY3KH U ckiaaupoBanus. OOecredeHne Oe30MacHOCTH
TIPY BBITIOJTHEHUH MTOTPY304HO-Pa3rpy309HbIX paboT B oxpaHHoi 30He JIOII.

Jlumepamypa: [1, 3, 4, 8, 11, 15, 19,20, 23-29, 44, 74, 90].

3.7 bezonacrhocmo npu 8blnONHEHUU OCHOGHBIX U006 padom é ompaciu,

npu pabome ¢ MEXAHUIMAMU, UHCIMPYMEHNOM U NPUCROCOONEHUAMU

[lpaBuna oxpaHel Tpyla TpH OKCIUIyaTallid YCTPOWCTB aBTOMATHKH,
TEJIEMEXaHUKH U CBSI3U.

TpeboBanust 6€30MacHOCTH K TEXHOJOIMYECKHM IpolieccaM MO Halaike,
TEXHHYECKOMY OOCIyXuBaHWIO U peMoHTy ycrpoiictB CLb, cBsu wu
UH()OPMALIMOHHO-YIIPABISIONMX cucTeM. TpeboBaHus 0e30macHOCTH NpU padore
Ha BO3MYIIHBIX M KaOEJbHBIX JIMHHAX, INPH OOCIY)XKMBAHUH TeNe(pOHHBIX,
TenerpadHbIX  CTAHIMH, YCHUIIMTEIBHBIX IYHKTOB, YCTPOMCTB paJMOCBS3U.
TpeboBanus Ge3zonacHocTH npu obcimyxuBanuu ycrpoiicts CLIBb Ha meperonax u
CTQHIMSX, a TaKXKe IpPU OOCIY)KUBAHUH YCTPOMCTB COPTHPOBOYHBIX T'OPOK.
TpeboBanus Oe30macHOCTH NHPH  OOCTY)KMBAHMHM, O3KCIUIyaTalMM pPe3epBHBIX
ncTouHUKOB muTauus ([AI'A, akkyMyIsSTOpHbBIC TOMEIIESHHS).

Oo0ecrieueHne 0€30MACHOCTH TP MIPOM3BOACTBE pabOT MO OOCITY)KHUBAHHIO,
Hanaake ycrporctB CILB u cBsi3n Ha 91eKTpUPHUIMPOBAHHBIX —Yy4acTKax
XKEJE3HbIX OpOT.

TpeboBanust Ge30MacHOCTH NpPU paboTe C MEXaHU3MAaMH, UHCTPYMEHTOM W
npucnocobnennsamMu Ha oobekrax CLIB, cBs3u 11 HHOOPMAMOHHO-yIPaBILIOIINX
CHCTEM.

[lpaBuia oxpaHBl TpyZa IPH BBHIIOJIHEHHH PadOT Ha BBICOTE, OCHOBHBIX
BUIOB pabOT Ha 00BEKTAX OTPACIIH.

TpeGoBaHMA K OpraHM3alM  aBTOMAaTH3MPOBAHHBIX pabOYMX  MECT.
ObecnieueHne 0€30MACHBIX YCIOBUU TpyAa NPH HCIOIH30BAHWN COBPEMEHHOW
BBIYHCIIUTEIBHON TEXHUKH, TIepU(EpUH U CPENCTB CBA3H.

Jlumepamypa: [1, 3, 4,7, 8, 19, 20, 23-29, 36, 52, 54, 59, 90].

3.8 Canumapno-mexnuueckue mpedosanus K npOU3600CHEEHHLIM 00bEeKMAM

CaHuTapHble TpaBWiIa W  HOPMBI  OKCIUIyaTalldd W COJCPKaHUS
NPOU3BOJACTBEHHBIX ~NpennpuaTHil. TpeOoBaHUS K T'eHEpalbHOMY IUIaHY
OpennpuATHid ¥ OOBEKTOB  JKENE3HOAOPOXKHOro  TpaHcmopra. (OCHOBHBIE
TpeOOBaHHMS K  INPOM3BOJACTBCHHBIM,  BCIIOMOTATEIBHBIM U OBITOBBIM
nomenieHusiIM. HopMbl oOecrieueHnst CaHWTAPHO-OBITOBBIMH ITOMEIICHUSIMH,
ycrpoiicTBaMu U cpeacTBaMy. CaHUTApHO-3aIIUTHBIE 30HBI. [IpHHIMIBI OXpaHbI
BO3IYIIHOTO OacceiiHa.
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Jumepamypa: [1, 3, 4, 7, 15, 19, 20, 27-29, 52, 59, 68, 73, 90].

3.9 Iloscapuas 6e3onacnocms nHa 00veKmax ompaciu

Opranuzanus moxapHol oxpaHsl Ha mpeanpusTusx Pecnyonuku benapycs n
Ha XKEeJIe3HOJI0POAKHOM TPAHCIIOPTE.

I'openne BemiecTB 1 B3pbIBBl. OCHOBBI TEOPUH TOPEHUSI.

OcCHOBHBIE ~ TIOKa3aTeIW  IIOXKAPOB3PBHIBOONIACHOCTH  Ta3o-, TMapo- ¢
MIBIJIEBO3TYIIHBIX CMECEH.

KareropupoBaHue Nnpon3BOACTBEHHBIX OOBEKTOB IO MOXKAPHOH OMAacHOCTH.
[NoxapHo-TexHUYECKas KJIaccuQuKaIys CTPOUTEIBHBIX MaTepHaJoB,
KOHCTPYKLUH, 3/JaHUI U COOpY)KEeHUH. | 0proYecTh CTPOUTEIBHBIX MaTepUaioB
KOHCTpYKUUH. OrHecTOMKOCTh 374aHuil U coopyxeHHid. COBpeMEHHbIE METO/bI
TIOBBILIEHUS NPeJieNia OTHECTOWKOCTH MaTEPHAJIOB U KOHCTPYKIIHH.

[TpuuuHbI MOXapOB U B3PHIBOB HA 00BEKTaX oTpaciu. TpeOdoBaHus MOKaPHOH
npoUIaKTUKA TPU MPOSKTUPOBAHUM U OIKCIUTyaTallMid OOBEKTOB. DBaKyallus
Ipy  TMoXKapaX, CUCTEMBI OIOBEUICHUs O TMoxkapax. [lpaBuiaa mnokapHOU
6ezomacHoctd PecnyOnuku  bBenapych Juis  IPOMBIIUIGHHBIX — MPEINPHATHH,
[lpaBuna mnokapHOH 0O€30MaCHOCTH HAa  HKEJIE3HOJOPOKHOM  TpaHCHOPTE
PecnyOnuku benapyce. IlpaBuna moxapHOi 0€30HaCHOCTM U TEXHUKH
0€30MacHOCTH TPH TPOBEICHUN OTHEBBIX paboT Ha HpennpusaTusx PecryOmuku
benapycs.

CoBpeMeHHBIE METOAbI U TEXHUYECKHE CPEJCTBA OOHAPYXKEHHUsI U TYLICHUS
noxapoB. IloxapHass aBTOMaTuMkKa. ABTOMAaTHYECKHE  OTHETaCUTEIbHBIC
yCTaHOBKH. IlepBUuHBIe cpeacTBa ImoXapoTymwleHus. HopMbl cHaOxeHHs
O0OBEKTOB OTpaciM TAKUMH CpeICTBaMH. ABapHilHO-cIIacaTeNbHbIE IOXKapHbIE

rnoes1a.
Jlumepamypa: [2, 4, 8, 14, 15, 19, 20, 22-31, 41,42, 63-67, 69, 72, 80, 90].

4 Jlabopamopnvie 3auamus

Kaxmast mabopatopnas padora mo aucruminae «OxpaHa Tpyaa» MPOBOTUTCS
B IIEJIAIX:

® yrIIyONeHUss M 3aKpeIUvIeHHs 3HAHUH, IONYyYEeHHBIX Ha JIGKUUSAX W IIPH
CaMOCTOSTENILHOM H3Y4eHHU ITHCLUILTUHEL,

® 03HAKOMJICHHSI C TPAKTUKOH BBINONHEHUS KOHTPOJBHBIX H3MEPSHHH,
UCIIBITAHUN W UCCIIEOBAHMI, IIPOBOTMMBIX Ha MPOU3BOACTBE M B JaOOPATOPHUSIX
NP PELICHUH BOIIPOCOB OXPAHbI TPYAA;

® [IONy4eHUsT W  OTPabOTKM HABHIKOB  CAMOCTOSTENIBHOIO  HAYYHOTO
HCCIIeI0OBaHMs B 00JIACTH OXPaHbI TPy/a.

JlaboparopHsie pabOTHI BBIIOMHSIIOTCS ITOCIE WM TAPAJUIETBHO C W3YYICHHEM
OOIIEHH)KEHEPHBIX ¥ TEOPETHIECKUX UCIHILINH, YTO J]AET BO3MOKHOCTD TIPOBOIUTH
9T pabOTHI HA OCHOBE BBICOKOTO YPOBHSI TEOPETHYECKOH ITOATOTOBKH CTYAEHTOB.
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Ha xadenpe «Oxpana tpyma» benl'YTa mpunsarta ciemgyromasi CTpyKTypa
METOJIMYECKHUX YKa3aHUH K J1a00paTOpHBIM paboTam:

1 HazBanwue paboThl.

2 lenms paboTHI.

3 OcHoBHble onokeHus. KpaTko nznaratorest:

a) 3HaYCHHE M3y4aeMOro BOIPOCa, XapaKTEPUCTUKU OIMACHOTO WM BPEIHOTO
(akropa, 3¢(HEKTHBHOCTH CPEJICTB 3aITUTEHI,

0) o0IIre HayYHBIE TTOJIOKCHIIS,

B) BO3JeiicTBHE JaHHOrO (haKkTopa Ha OpPraHW3M 4YeJOBeKa, HOPMHUPOBAHHbBIE
MOKa3aTeNH, THTHEHNYECKHE Y TEXHUYECKHE XapaKTePUCTHKH.

4 DkcrnepUMeHTallbHasl yCTaHOBKA.

STlopsimok mpoBeneHust paboThl. be3omacHele MpHUEMBl, TEXHUKA IpU
BBINOJTHEHUU PaOOTHI.

6 OOpaboTka ¥ OlLIEHKA MOJYYEHHBIX JaHHBIX. BHIBOJIBI.

7 HeoOXxomuMble CIIpaBOYHbIE MaTEPUAITBI.

8 KoHTponbHbIE BOIPOCHI.

9 Pekomenyemas nurepatypa Juis 0oliee yriayOoJIeHHOrO H3ydeHHsI.

JlaGopaTopHble 3aHATHS MPOBOAATCS B MEPHOI SK3aMEHALIOHHOW CECCHU B
COOTBETCTBHUH ¢ rpad)ikoM ydeOHOro mporiecca.

Kaxknas crynenueckas rpynmna pa3ouBaeTcs Ha HOATPYNIBI B 3aBUCUMOCTH OT
KOJIMYECTBA CTYICHTOB B IPYIIIIE.

3AJIAHUE HA KOHTPOJIBHYIO PABOTY
N METOIJUYECKHUE YKA3AHUS K EE BBIIIOJIHEHHIO

BeimonHeHre  KOHTPOJNBHOM — pabOThl  siBJsieTcss  OXHOW W3 (opMm
CaMOCTOATENBHON pabOThI CTYJEHTOB MO KOHTPOJIEM MPEIoAaBaTesl.

Llenp BBITOJIHEHUS KOHTPOJIBHOW pabOTBI — 3aKpeIUICHHE TEOpeTHYECKHX
3HaHUH, TOTYYEHHBIX NIPU U3YYEHUN IUCLUILIHHBL.

[Ipu BBINONHEHUH KOHTPOJIBHOM PabOThI CTYAEHTHI OE30TPHIBHOI'O O0YyUEHHS
Oonee rry0OKO TpopadaTHIBAIOT BOMPOCH B COOTBETCTBHH C WHAWBHIYATbHBIM
3amanueM. [Ipu BRIIOIHEHNH KOHTPOIBHOW pabOTEI HEOOXOIUMO B MHCHMEHHOM
(opMe naTh OTBETHI Ha YETHIPE BOIPOCA U PEIINTH JBE 33a]a4d, HOMEpa KOTOPBIX
BEIOMparoTcs o Tabnure 1.

VunuBunyanpHOE 3aJaHMe JUIA  BBIIOJHEHHS KOHTPOJBHOM  paboThI
NPUHUMAETCS IO BAPHAHTY, KOTOPHBII ompenensercs no yaeGHoMy mwudpy.

Hanpumep, nipu mmdpe 412 (cm. Tabmuiy 1) HE0OXOIUMO 1aTh TTHCHMEHHbIH
otser Ha Bompock! 13, 30, 48, 66 wu pemmth 3agaun 5, 9. CoOTHOIICHHE SANHHUIT
MEXIYHAPOOHOH CHCTEMBI C EJUHHIAMH APYTHX CHCTEM M BHECHCTEMHBIMH
eIMHULAMH TIPUBECHBI B IPHIOKEHUH A.

OdopmiieHre KOHTPONBHOW pPAa0OTBl OCYIIECTBISETCS B COOTBETCTBHH C
TpeOOBaHUAMH, MPEIBSIBIIEMBIMU K OQOPMIICHHIO OTYETHBIX PabOT CTYICHTOB
6e3oTppiBHOr0 o00yueHusa. OTBETHI Ha BONPOCHI B KOHTPOJIBHOW pabore
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nu3jararorcia B pe(bepaTHBHOﬁ (bOpMe C IPpUBCIACHUCM H€O6XOILI/IMLIX
TTOACHAIOIITNX qepTemeﬁ, CXEM U PUCYHKOB. HpI/I PCHICHUHN 3aJa4 MPUBOAATCA
CCBIJIKK Ha  HOPMAaTHBHBIC JOKYMCEHTBI W  JIUTCPATYpHbBIC HWCTOYHUKU,
00OCHOBEIBAIOTCS IMIPUHUMACMBIC 3HAUCHUA ToKa3aTeled 1 peHleHHﬁ.
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Tabnuma 1 — Ucxoauple JaHHBIE

Bapuant
sajanud, Howmep 3amanus, coBnanaronmii ¢ npeanociaentsed mudpoi yaebHoro mmdpa
COBIAAFOIIHIT
C TmocIenHekH
yiigﬁgfo 1 2 3 4 5 6 7 8 9 0
nmdpa
Bonpocs! | 2,19,37,55| 1,18,36,54 | 4,21,39,57 | 3,20,38,56 | 6,23,41,59 | 5,22,40,58 | 8,25,43,61 | 7,24,42,66 |10,27,45,63| 9,26,44,62
3anaun 1,4 2,8 3,5 4,16 5,17 6,9 7,10 3.8 29 10,17
Bomnpocs |13,30,48,66|15,32,50,68|11,28,46,64|16,33,51,69|12,29,47,65| 1,20,37,55 | 19,36,54,72| 2,21,38,56 |18,35,53,71|17,34,52,70
3amaun 5,10 1,11 7,18 1,13 8,13 12,15 1,7 7,15 4,13 5,16
Bomnpocs! | 3,22,39,57 | 4,23,40,58 | 5,24,41,59 | 6,25,42,60 | 7,26,43,61 | 8,27,44,62 | 9,28,45,63 | 10,29,46,64|11,30,47,65|12,31,48,66
3 3agaun 2,7 59 9,18 4,5 7,11 3,12 11,14 5,14 4,18 6,12
Bomnpocs! |13,32,49,67|14,33,50,68|15,34,51,69|16,35,52,70|17,36,53,71|18,37,54,72| 1,19,38,55 | 2,20,39,56 | 3,21,40,57 | 4,22,41,58
4 3agaun 3,6 2,13 4,7 1,3 5,6 3,17 2,6 1,9 10,16 2,17
5 Bomnpocs! | 5,23,42,59 | 6,24,43,60 | 7,25,44,61 | 8,26,45,62 | 9,27,46,63 |10,28,47,64|11,29,48,65|12,30,49,66|13,31,50,67| 14,32,51,68
3agaun 12,13 8,14 9,11 4,11 10,15 6,15 58 14,17 11,18 1,18
Bomnpocs |15,33,52,69|16,34,53,70|17,35,54,71|18,36,55,72| 6,13,37,56 | 7,14,38,57 | 8,15,39,58 | 9,16,40,59 |10,17,41,60/11,18,42,61
6 3agaun 18 4,6 1,6 2,4 7,9 10,11 3,4 4,9 5,12 6,10
Bomnpocs [12,19,43,62|13,20,44,63|14,21,45,64|15,28,46,65| 16,23,47,66|17,24,48,67| 18,25,49,68| 19,26,50,69| 20,27,51,70| 21,28,52,71
! 3agaun 2,6 7,17 11,12 78 5,18 3,16 6,14 9,17 2,18 8,18
Bomnpocs! |22,29,53,72| 1,15,30,45 | 2,16,31,46 | 3,17,32,47 | 4,18,33,48 | 5,19,34,49 | 6,20,35,50 | 7,21,36,51 | 8,22,37,52 | 9,23,38,53
8 3agaun 3,18 6,9 6,7 4,12 2,16 1,17 8,10 4,10 13,18 15,16
9 Bomnpocs |10,24,39,54|11,25,40,55|12,26,41,56|13,27,42,57| 14,28,48,62| 15,29,49,63| 16,30,50,64| 17,31,51,65|18,32,52,66 | 19,33,53,67
3agaun 5,13 2,17 3,13 8,18 3,12 7,12 1,15 6,13 11,16 1,14
Bonpocs! |20,34,54,68|21,35,55,69|22,36,56,70|23,37,57,71| 24,38,58,72| 1,25,39,59 | 2,26,40,60 | 3,27,41,61 | 4,28,42,62 | 5,29,43,63
3agaun 8,16 7,17 4,14 6,17 3,15 9,18 14,16 10,13 12,16 8,9
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INPUMEPHI PEHIEHUA 3AJTAY

Ipumep 1. [IponsBectu pacuyeT NaCCUBHOW BHOPOU3OJSIINY YHEPTETUIECKON
YCTaHOBKH C MCIIOJIE30BaHUEM BUOPOHM30JIITOPOB M3 YIIPYroro Marepuara.

HcxonHble naHHbIE:

® Macca SHEPreTHUEeCKOi YCTaHOBKH Mycr = 270 Kr;

® Macca kene300eToHHOM muThl My, = 310 K

® yacToTa BpalleHus pabodero koneca BeHTusiTopa N

® JIOIyCTHMOE HalpsDKeHNE B MaTepraiie BUOpousonsropa G

1500 06/muH;
0,4 MIla;

® JHAMUYecKui Moayns ynpyroctu Ep = 20 Mlla;
® YUCJIO BI/I6pOI/I3OJ'IHTOpOB N =6 mr.

P e w e nue 1 OnpemenseM 4acTOTy BBIHYKICHHBIX M COOCTBEHHBIX
xonebaHuil. YacToTa BEIHY)XIEHHBIX KOIeOaHUI

n
f,=—,
)
rae N — 4acToTa BpalleHus, 00/MuH,
1500
f,=—-=25Tu.
" 60

2 OmpezensieM  4YacTOTy COOCTBEHHBIX  KOJEOAaHMH  YCTAaHOBKM  Ha
aMopTH3aTOpax

5

fo = 1
X

roe Xer — craTHYeckas oOcCajika aMOpPTH3aTOpPOB II0f BO3JEHCTBHEM Beca
YCTaHOBKH, CM,

ho

XCT ="
Ep

h — Tonmuna pokIanKy, cM;
G — JIOIyCTUMOE HalpspKEeHHe B MaTepualie BuOponsonsaropa, Mlla;
Ep — nuHaMuueckuii Moyab ynpyroctu Marepuana, MIla.

3aaBIIMCh 3HAYCHWEM TOJIIMHBI MpoKiaamku h = 8 cM, paccuuThiBaeMm

CTATUYECKYIO OCAJIKy aMOPTH3aTOPOB
8-04
X =———=016cm.
20
Yacrora cOOCTBEHHBIX KOJE€OaHHUI
5
fo=—==125%13 T

4016

Heobxonnmast 3¢dexTrBHOCTE pabOTBl  aMOPTH3aTOPOB IO  YCIOBHIO
OTCYTCTBHSI PE30HAHCA JIOCTHTAeTCS NPH OTHOUIEHHWHM YaCTOTHI BBIHYKICHHBIX
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konebanuii f; k yactore cobcrBennnix konedanuii fo (fs / f. ) B quanazone or 2 mo
5. TlpoBepsiem yciioBue

25
- =
f, 13
VcnoBue He BBIIIOITHACTCA, MO3TOMY IPUHAMACM 3HAYCHHC h = 0,12 M U
TIIOBTOPSIEM pacCyeT.
12-0,4
Xer =

=0,24 c™m; f S

f 25
——=102~10T1; B=—"=2,
¢ Jo24 f, 10

VYcnoBue BBITIOJTHACTCA, TIOOTOMY TOJIIWHA MPOKIAAKU TMPUHUMACTCIA

OKOHYATENLHO 12 cM.

3 OrmpeznenseM monagp BceX BHOPOaMOPTU3aTOPOB M HMX pPa3MeEphl IOJ
YCTAQHOBKY.

CyMMapHas oniaji> BUOpoaMopTH3aTOPOB
S = Plo,
rae P — Bec ycranoBku, MH,

P= (mrm + myCT)g ° 10-61
g — ycKOpeHue CBOGOJHOrO najieHus, m/c? .
IoxcTaBuB NCXOQHBIE JaHHBIE, TOTYYUM

S=(310+270) - 9,81 - 109/ 0,4 = 0,142 M2 .

[pu uucne amopTU3aTOpPOB, paBHOM N = 6, TUIOIIAH OJJHOrO:

Si=0,142/6=0,024 m?.

VYuuteBas, 4YTO pa3Mepbl CTOpPOH BHOpOAaMOpPTH3aTOpa HE  JIOJKHBI
MIPEBHIIIATH €ro TOMIIUHY (BBICOTY) B 2—3 pasa, MPUHUMAeM pa3Mephl MPOKIAIKH
0,2x0,12 m mipu BoIcoTE 0,12 M.

4 OmnpezenseM ko3 duLueHT BUOpou3onsimu, %o,

6
K- 9-10 .
XN

[loacraBuB MaHHBIE, TOTYIUM

K=9-10°/(0,24 - 15002) = 16,7 %.

5 CorymacHO pacueraMm, NPUHATA PE3MHOBAs IPOKIAAKa CO CIEIYIONINMHU

napamerpamu: aiaunHa — 0,2 M, mupuna — 0,12 m, Beicota — 0,12 M, 1pu 3TOM
k03¢ ¢uimeHt Bubpousonsiimu cocraun 16,7 % .

Ipumep 2. IlpomsBecTH pacyeT 3alIUTHOIO 3a3eMIICHHS DJIICKTPHUYESCKOTO
000pYyJIOBaHUS  HPOM3BOJICTBEHHOT'O

MOMEIIEHUS..  DJIEKTPOOOOpYIOBaHHUE
MOAKIIIOYEHO K TpaHC(HOPMATOPHOH MOACTaHIMHM MomHOCTEI0 480 kB-A,
HanpspkeHne  kotopoi  380/220 B. EcrectBeHHble 3azemsmTeny  BOIM3H
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OTCYTCTBYIOT.
HcxonHble naHHbIE:

® BepTHKAIBHBIC 3JIEKTPOABI U3 TpyO miuHO#H | = 3 M u muamerpom d = 0,06 m;
® TOpPHU30HTANIbHAS COSTUHUTEIBHAS T10JI0Ca CTabHAs mUpHHOU b = 0,04 M;

o T1yOHHA 3aI0KeHuUs 1o0Ckl h = 0,5 M;

® TPYHT B MECTE YCTPOMCTBA 3alUTHOTO 3a3¢MJICHUS — CYTITHHOK;

® 00BeKT pacmoiokeH Bo || kimMaTHaeckoit 30He.

Pewenue 1 CornacHo UMErOIUMCS TaHHBIM, TOJIB3YSCh PEKOMEHTyeMOi
JIUTEPaTypOH, yCTaHABIMBACM:!
a) pacueTHYIO CXeMY, KOTopast IpUBeJIeHa Ha PUCYHKE 1;

o)
I_ |'L"| O
B - S
P - L-—-1 O
Lo o
1"

o)
o

(

=

A
HN o) d\

Pucynok 1 — Cxema ycTpoiiCTBa 3aIUTHOTO 3a3€MIICHHS

0) ymeabpHOE COMPOTUBICHHE TPYHTA, OMpeIeNsieM o mpuiokenuro 2 [49],
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BEIMYHUHA Py = 100 OM-M;

B) kod(dunmeHTsr ce3oHHOCTH 3a3emunTenel Bo |l kinmmaTtmdeckol 30He,
orpeziersieM 1o npuinoxkeHnto 3 [49], KoTopble COOTBETCTBEHHO:

® JIIS BEpTHKAIBHBIX Kc° = 1,7,

® [I0JIOCOBBIX K" = 4;

I) BEJIMYMHY HAMOOJBIIEro JOMYCTHMOIO CONPOTHBIICHHUS 3a3eMIISIOIIETO
yCTpoHCTBa yCTaHaBJIMBaEM o XapaKTEepUCTHKE 3a3eMJIIEMOTO
AJIEKTPOOOOPYAOBaHUS ¥ MOIIHOCTH MHUTAIOIIETr0 TpanchopmMaTopa 1o tabiuie 3
[49], 3Hauenue kotoporo Rz <4 Om.

2 OnpenenseM:

a) pacueTHOE Y/IENbHOE COPOTHBIICHNE TPYHTA

Prp = Pusm Kc 4
TOrAA: JJIS BEPTUKAJIBHBIX 3a3eMJIMTENCH p?p =100-1,7=170 Om-M;

MoMOCOBBIX 3azemutenedi pr, =100 -4 =400 Om-m;

0) CONPOTUBJICHUE OJUHOYHOIO BEPTHKAILHOIO 3a3EMITHTEIIS

Prp (21 14tl)
I “(d " 24t-1

Ro = 0,366

ITpu 5TOM riTyOMHA 3a7I0KEHUS BEPTUKATBHOIO 3a3EMIIUTENS
t=(1/2)+h=3/2+0,5=2,0m.

HOHCTaBI/IB 3Ha4YCHUA, HOJ‘IY"H/IM
Ro=0,366 20 [1g 23 . 11g22%3) 4503 Oum;
3.°006 2°4.2-3

B) MOTPEOHOE KOJIMYECTBO BEPTHKAIBHBIX JJIEKTPOJOB OMpEessieM METOI0M
MTOCTIeIOBATENbHBIX PUOIIKEHHN:
n=Ro / (R3 no),

roe Mo — KOXPQUIMEHT HCIIONb30BaHUA 3a3€MIIMTENS, OMNPEAENseTCs II0
npunoxenuto 4 [49].

Pacyer KkomuyecTBa BEPTHKAIBHBIX  JJIEKTPOJOB  IPEKPALIACTCS  IPH

BBITIOJTHEHHHU YCIIOBHS
ni—nNi.1 <1.

[pu 1o = 1 Haxoanm ucxomHOe Ymcio Tpyo: N1 =45,03/4 =11 en.

IMpurnmMas otHomenne a/l = 2 W KOHTYpHOE PacIONOKEHHUE 3a3eMITUTEICH
(tak xak N > 10) g xonmuuectBa TpyO N = 11 ¢ ydeToM HHTEPHOISIHU II0
npmwioxeruto 4 [49], nomyumnm o1 = 0,675.

Vrounsem uucio tpy6 Ny = 45,03/(4 - 0,675) = 17 en. Tak Kak ycjoBUe He
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BBIMOJIHSAETCS, TO MPOO/DKAEM PACUeT aHAJIOTUYHO MPEBIAYIIEMY.
Mo mpunoxenuto 4 [49] Haxomum Mo = 0,654.

Torma N3 = R/(R3 Moz ) = 45,03/(4-0,654) = 17,45 en.

[onyuennoe 4mcino 3a3eMIIUTENEH OTIMYAETCSl OT MPEIBIAYIIEro 3HaYCHUS
MeHee yeM Ha 1, To ectb Nj— N1 = 17,45-17=0,45< 1.
[TosTOMy, OKpYIJISIE YHCIO BEPTUKAIBHBIX OSJIEKTPONOB JIO OJrKailIiero
LIEJIOr0 3Ha4YeHHs, OKOHYATeNIbHO puHUMaeM N = 17 npu 1o = 0,654,
1) I 3a3eMIIMTeNIel, pacloloKeHHBIX B KoHType (N > 10), paccuutbiBaeM
JUTUHY TTOJIOCHI
L, =105an.

[oce moaCTaHOBKHU NaHHBIX B (hopMyTy

L,=105-6-17=107,1 m;

e) BBIYHCIIIEM COIIPOTUBIIEHNE pacTeKkaHuro TOPU30HTAIbHOU
COEAMHUTEIBHOMN MOJIO0CHI, PACIIONI0KEHHOU B 3eMIie,
2
2L
R, = 0,366 P jg =
L, bh

INocie nonCTaHOBKM JaHHBIX MOTYYUM
400 g 2-107,1°
1071 ~ 0,04-05

IMpu n = 17 , a/l = 2 u pacnonoxeHnto TpyO B TPYIIIIOBOM 3a3eMIIMTENE TI0
KOHTYpY K03(p(dHIMEeHT sKkpaHupoBaHus monockl My = 0,344 (mpunoxenue 4
[49]);

) pacCUMTHIBAEM CONPOTHBIICHHE PACTEKAHHUIO TPYIIIOBOIO 3a3EMIIUTENS

RO RH

Ronn + Ry,

R, =0,366- =8,28 Om.

Tp -

IloacTaBuB JaHHbIE, BEIYUCIISCM
R - 45,03-8,28

P 45,03-0,344 +17-8,28-0,654

3 BsiBompl: Tak Kak BeramciaeHHoe Ry < Rs (3,51 < 4), To ompeneneHHbie B

XOZIe pacuera gyucio Tpyo N = 17 u IIMHY COeqMHUTENBHOM monock Ly, = 107,1 M
NPUHAMAIOT OKOHYATEIIBHO.

=351 Om.

Mpumep 3. Onpenenutrh HEOOXOAUMBIA BO3AYXOOOMEH ¥  IUIOMIAAN
BEHTWISMOHHBIX (QpamMyr sl yAaieHHs H30bITOYHOrO Teuia B MOMEIICHHH
JUHEWHOT'0 almapaTHOTo 3aja.

HcxonHble JaHHBIE:
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® TETUTOM30BITKH B MOMEINEHUU Qren = 40 000 x/x/4;

® PACCTOSHMS MEXAY LIEHTPAMU MPUTOYHBIX U BBITSDKHBIX (pamyr H = 4 m;
e TeMIlepaTypa HapykHoro Bo3ayxa t, = 20,3 °C;

e TeMIlepaTypa yxosero Bo3ayxa tyx =31 °C;

e TemMIiepaTypa Bo3ayxa B paboueit 30He tp; = 23 °C;

® YTOJI OTKPBITHS CTBOPOK (pamyr o = 30 rpan.

P e w en ue 1 PacuerHas cxema a’paluu IOMEILIECHUsS IPHUBEICHA Ha
pUCYHKe 2.

=]

|

Pucynok 2 — Cxema adpalyy oMeuieHus

2 Bo wu30exaHue ONPOKHIBIBAHUS E€CTECTBEHHOTO BO3AyXO00OMEHa NpHU
BETPOBOW HArpy3ke IUIONIaJb TMPHUTOYHBIX (pamMyr NODKHA OBbITh OOJbIle
BBITSDKHBIX TpUMEpHO Ha 25 %, TO3TOMY COOTHOIICHHE Iutomaaei ¢Gpamyr
npuroussiX (f,) u BermsoKHBIX (fs) mprHUMaeMm paBHBIM 1,25,

3 Heobxomumblii BO3OyXOOOMEH B MPOW3BOACTBEHHOM IIOMEIICHUH,
HEOOXOIUMBIN TS YIaJCHHUS TeIUION30BITKOB.

Bo031yx000MeH [0 TEIIOBbIAEIEHUAM, M3/4,

— QTGH
pc(tyx _tnp) '
e Qqen — BBIIEICHNE W30BITOYHOrO TEILIA B IOMEIICHIH, KK/ (IaHO 110 3aIaHHUI0);
P — IJIOTHOCTb BO3/YyXa, KI/M%, KOTOpas 3aBUCHUT OT TeMIIEPaTyphl U MOMKET
OBITH OTpe/eNicHa U3 BRIpaKeHus, p = 353/(273 +1);
¢ — yaenbHas TeIIOEMKOCTh Bo3ayxa, KJx/(kr-rpan), mpuanmaercs 1,005;
tyx, typ — COOTBETCTBEHHO TeMIlepaTypa yaausieMoro (YXOSIIEro) U MPUTOYHOTO
BO31yXa, °C, 151 ycIIoBUii 3a1a9i IPUHUMAETCS Lyp =t .
OmnpenensieM INIOTHOCTH BO3AyXa MPUTOYHOTO BO3TyXa

LTeH
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pu = 353/(273 + 20) = 1,205 kr/m3,
TOrIa
40000

L =
e 1,205 41,005 - (31 - 20)

4 KoapuumeHnt pacxoaa npH yriie OTKPBITHSI CTBOPOK (pamyr o = 30°
p=10,63sino. = 0,63sin 30° = 0,315.

=3002,7 ~ 3003 m%u.

5 OrmpeznenuM paccTosHUS OT HEWTpPAILHOM 30HBI IO LEHTPOB BBHITSDKHBIX H
MIPUTOYHBIX (hpaMyr:
H H

:2—1 1'[:2—1
[fBJ m_,_]_ (fﬂ] Pu g
fi) Pu fa) Pyx

rae H — paccrosiHue MEXIy EHTPAMK MIPUTOUHBIX M BBITSDKHBIX TIPOEMOB, M;
fs, fn — COOTBETCTBEHHO TUIONIA N BBITSHKHBIX M TIPUTOYHBIX OTBEPCTUH, M? ;
Pyxs Pu — IUIOTHOCTH BO3/yXa COOTBETCTBEHHO YAANSIEMOro (YXOISILIEro) H
HapYKHOTO, KI/M°>.
[IpeIBApUTENLHO HAXOUM IUIOTHOCTh Y/IAJISIEMOTrO BO3/yXa:

Ps = pyx = = 353/(273 + 31) = 1,161 xr/m®,
TOr'JIa PacCTOSIHUE OT HEHTPAJIbHON 30HBI JI0 LIEHTPA BBITSKHBIX IPOEMOB
h, = 5 4 =247 =25 M.

1 1161
— - +1
125) 1,205

PaccrossHue OT HEWTpaJbHOM 30HBI A0 LIEHTpAa HPUTOYHBIX IPOEMOB

COCTaBHT:

hh=H-h,=4-25=1,5m.
6 TemoBble HANIOPBI, [1a, B IIIOCKOCTH IPUTOYHBIX M BBITSDKHBIX (QPamMyr:
Pu=hg(pyx—pyx) 1 Pu=hag(pu — py),
e g — yCKOpeHHe CBOOOIHOro HaeHus, M/c? .
IMoxcraBuB 3HaueHws, moxyaum: P, = 1,5 - 9,81 - (1,205 — 1,161) = 0,65 Ila;
P,=25-981-(1,205-1,161) = 1,08 ITa.
TemnoBble HANOPHl B NPUTOYHBIX M  BBITSDKHBIX OTBEPCTHAX —PaBHBI

AUHAMHWYCCKUM IaBJICHUAM, 3a CUET KOTOPBIX BO3AYX IMOCTYIMA€T B IOMEIICHUE U
YIQAIISACTCA U3 HETO:

2 2
Pr[ — Pg — pHZVH u PB — PE — pHVB

ra€ Vp , Vg — COOTBETCTBCHHO CKOPOCTH JBHKCHHS BO3AyXa B obnactu
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TIPUTOYHBIX U BHITSHKHBIX (hpaMyr, M/cC.
[Ipeobpa3oBaB QopMynbl, HAaXOIUM 3HAYEHUS CKOPOCTEH BO3JyXa B
TIPUTOYHBIX U BHITSHKHBIX OTBEPCTHUSIX:

2P . ~
N L T - I Lk P
pn | 1205 pyx | 1161

KonuuecTso Bo3ayxa (BO3Myx000MeH), M%/4, IIOCTYTAeMOe B TTOMEIIEHHE UK
yaajIseMoe U3 Hero,

Li = 3600 Hi fiVi.

IIpeoOpa3zoBaB opmyiy pacuera Li, paccCyMThIBacM IUIONMIAAN TPUTOYHBIX H
BBITSDKHBIX OTBEPCTHUIA:

N 3003 B B 3003
" 3600pv, 3600 -0,315-1,04 3600 - 0,315 -1,36
7 PaClIeTLI IMOKa3bIBaKOT, YTO IJIA y)laﬂeHI/ISI TG]‘IJ‘[OI/I36LITKOB U3 IIOMCUICHHA B

xonmudectBe 40 000 k/x/a BO3MyX00OMeH nomkeH ObiTh 3003 M%/u, mpu sToMm
IUIOIA b PUTOYHBIX (JPaMyr COCTABMT 2,55 M2, a IIOMIa b BBITSHKHBIX — 1,95 M2,

255 M2, f, =195 M2.

Ipumep 4. Paccumrate cucTeMy 3aHYJICHHA IPHU CIEAYIOUMX JAHHBIX:
MOIIIHOCTh TiHTaronero tpancopmaropa 400 kBA; cxema coeauHeHHs: 0OMOTOK
Tpancdopmaropa — «3Be3na»; JimHus 380/220 B; amektponBuratenh BEHTHISATOPA
cepun 4A, tin 4A132M2; muna niposomoB: ¢haszHoro — ly = 100 M; Hynesoro — ly =
50 m.

Pewenue 1Tlo cnpaBounbiM aanHbM (nipuiioxkenue 8) [49] nHaxogum
OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKH 3JIeKTpoaBurartess tuma 4A132M2:

P =10 xBt; n=3000 06/mun; cose = 0,9; k, = 1,7/ =75.
2 HWcmomesys dopmyny (20) [50], ompemenseM HOMHHAIBHBIA  TOK
anekrpozmpuraresst |5 =10-1000 / (/3-380-0,9)=16,9A. C yaeToM (popMyJIbl

(18) [49] Beramcsiem myckoBoii Tok 1,7 =16,9-7,5=126,8 A.
3 o ¢opmyre (17) [49] HaxomuM HOMHMHAJBHBIH TOK IITABKOW BCTaBKH
1,=1268/2=63,4A, nmo koropomy u3 npunokenus 10 [50] BeiOHpaem

cTa”HmapTHBI mnpemoxpanutens [IH2-100 ¢ HOMHHANBHBIM TOKOM ILTaBKOH
BcraBku 80 A mpu Hanpsbkenun cetu 380 B.

4 Tlo ¢opmyne (21) [49] BbiGmpaem cedeHue (pa3HOrO MPOBOmA S¢ IO
momyctumoMmy Toky: |, >169A wm |1, >80/3=26,7A. TIlo Oonbmemy

3HAYCHHIO, MOJB3ysACh Tabmuuei 1.3.4 [49], npuruMaem cederue mpoBoma Sy = 3
MM2, utst kotoporo |, =28 A (IpOBOZ C MEAHBIMH KWJIAMH, TIPH UHCIIE KU 3,

crocod TMpPOKIAAKd — B CTalmbHBIX Tpybax, Tum [IP). IlpoBepsiem mnomydeHHOe
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CedyeHHe Mo noTepe HanpsbkeHus (opmyna (22)) [49]:

AU =10-100-10° /(1-3-3807 - 53) = 4,36 %,
4TO HIDKE JOMycTUMOro (5 %), 3HAYUT, NPUHATOE cedeHue Sy = 3 MM? TIOIXOIUT
JUISL JAaHHOM CeTH.

5 AkTHBHOE conpoTHBieHHe (a3Horo npoona mo popmyne Ry =0,018 - 100/ 3
== 0,6 OM. MHIyKTHBHOE COIPOTHBIIEHHE U1 Meau X = 0.

6 OxugaeMblii TOK KOPOTKOTo 3aMbikanust u3 ycrnosust (14) [49] 1k=3, 1, =
=3 :63,4=190,2 A. TInorHocth TOKa | = |\/Sy ¥ I CTATBHBIX MPOBOJHUKOB
JomkHa ObiTh B mpemenax | = 1...2 A/mm. Ilo mpunoxenuto 9 [49] stum
yenoBusiM (I = 190,2 A m i = 1...2 A/MM) yI0OBIETBOPSET CTAHAAPTHOE CEUCHHE
Hynesoro mposofa 4x30 mM (S; = 120 mm?). IINOTHOCTH TOKA NpU 3TOM | =
190,2/120 =
= 1,6 A/mwm. Tlo npunoxenuto 9 [49] anst HyneBOro MpoBOJHUKA, BBITOIHEHHOTO
U3 crajpHON moyocel 30x4 MM, NpH IJIOTHOCTH Toka | = 1,6 A/MM mocie
UHTEPIIONAMN HaxoauM 3HadeHue My = 2,31 OM/kM U Xow = 1,39 Om/kM. C
yaetom opmyisr (25) [49] momyawm:

R«=231-0,05=0,116 Om; X,=1,39-0,05=0,07 Om.

Iposepsiem BoimonHenue yenosus (hopmyna (23)) [49]:

1/(0,116 + 0,07) > 0,5 - 0,6 wm 5,3 > 0,3,

T.e. YCIIOBHE COOJIOJAaeTcs, 3HAYMT, CEUCHHE HYJIEBOrO NMPOBOIHHUKA BHIOPaHO

BEpHO.
7 BenuuuHy BHEUIHETO WHAYKTHBHOIO CONPOTHBICHUS METIH «(a3a-Hysab»
npu obmreit amHe mewtm | = 100 + 50 = 150 m = 0,15 KM HaxoauM C y9IEeTOM

nosicuennii k popmyste (16) [49]: X, = 0,3-0,15 = 0,045 Om.

8 Ilo mpmioxenuro 7 [49] Haxomum 3HAYEHHE COMPOTHBICHUS OOMOTOK
tpancopmaropa Z,. [nsa tpanchopmaropa wmommocts 400 kB-A mpu
COeIMHEHNH 00MOTOK 3Be310i Z; = 0,195 Om.

9 BeruucisieM MOIHOE COMPOTHBIICHHE TeTiH «(asa-Hyims» 1o dopmyite (16)

[49]:

Z = \/(0,6 +0,116)2 + (0+0,07 +0,045)% = 0,725 Owm.
10 HMcrmons3ys moNydeHHbIe MaHHbIE, paccunuThiBaeM 10 dopmyre (15) [49]
TOK OqHO(}A3HOr0 KOPOTKOTO 3aMBIKAHHSL:
I, =220/((0195/3)+0,725) =278 5 A.
11 IpoBepsieM ycinoBue HaIEKHOTO cpadaThIBaHUS 3alTUTHI 110 Gopmyre (14)
[49]: 278,5>3-80 A.

Tok |K Oonee ueM B TpU pa3a MPCBLIINIACT HOMMHAJIBHBEIA TOK 3alIMTHI,
NMO2TOMY HPHU 3aMbIKAHHWHW HA KOPIYC IJIaBKasg BCTAaBKa IMCPETOPUT 3a 57T cmu
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OTKITIOYHT MOBPEKACHHYIO (hazy.

Opumep 5. C 1emslo CHWKEHHWS ypPOBHEH IIyma, CO3aBaeMOTro
TIPOM3BOJCTBEHHBIM 00OPY/IOBAaHUEM, OTPaKIAONINEC KOHCTPYKIMH TOMEIICHHS
OOJTUIIOBAHBI 3BYKOIOTIIONIAIONIUMH KOHCTPYKIMAMH. HeoOXOMUMO BBITIOIHHUTH
pacder aKyCTH4ecKoi 3((PEKTUBHOCTH TAKOW OOJIUIIOBKM U BEIUYMHY CHIDKCHHS
YPOBHEH IITyMa B TIOMEIIICHUL.

XapaKTeprCTHKA CTPOUTEIBHBIX KOHCTPYKIIHIA IIPOM3BOICTBEHHOTO TIOMEIIICHHS:

® TI0JT — OETOHHBIH;
® TIOTOJIOK — U3 COCHOBBIX JIOCOK;
® CTCHBI — KUPITMYHBIC, OIITYKATYPCHHBIC H OKpAIIICHHBIE KIICCBOM KPACKOI.

Bricora momernienus — 3,5 M.

I CHWKEHUS YPOBHEHW IIlyMa HWKHSS TIOJIOBHHA MOBEPXHOCTEH CTCH
OOJIMITOBBIBACTCS IPEBECHO-BOJIOKHUCTHIMY TUTMTAMH, a BEPXHsISI TIOJIOBUHA CTCH
U MOTOJIOK — aKYCTUYECKUMU IUTUTAMH C 3aIIOJTHUTENIEM.

Pewenue 1 Pemenue BeimonHuM B TaOnuuHO#M (opme. Onpenensiem
KO((QHUIMEHTH 3BYKONOIJIOMIEHUSI 0 JUIi CPEJHET€OMETPHUYECKUX YacTOT
OKTaBHBIX TOJIOC (TPHIIOXKEHHE B) 1 3aHOCHM TONyJIeHHbIC TaHHBIC B TAOIHITY 2.

Tadnuma 2 — XapakTepHCTHKHU OrPakKAAI0ONIMNX KOHCTPYKIMIA TIOMeIeH st

CpenHereoMeTpuuecKHe YaCTOThI OKTaBHBIX M0JI0C, I'1x

o

v 315 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Koncrpykuus u
Matepuai

TInomans

Koa¢ GuirieHT 3ByKONOTIOMECHUSI O
[Ton GeToHHBILH 180|001 /0,01{0,010,01)0,01]0,020,02]|0,02]0,02
Iotonox u3
COCHOBBIX JIOCOK 180 0,10 | 0,20 | 0,10 | 0,20 | 0,20 | 0,08 | 0,08 | 0,07 | 0,10
CTeHbl KUPIIUYHBIE,
OLITYKATyPEHHbIE U

OKpallleHHbIC 1441 0,01 | 0,01 | 0,02 | 0,02 | 0,02 | 0,03 | 0,04 | 0,04 | 0,04
OxkHa 44 10,35|0,35|0,35|0,25| 0,18 | 0,12 | 0,07 | 0,04 | 0,03
JBepu 8 |0,0 | 0,10 | 0,20 | 0,10 | 0,20 | 0,08 | 0,08 | 0,07 | 0,10
ITnuter U1

OOJHUIIOBKU HIKHEH
TIOJIOBUHBI CTEH 72 10,20(0,20(0,22|0,30|0,34|0,32| 041042042
AxycTHYecKue
TUTUTHI JUISt
OOJIMIIOBKH
BEpXHEH MOJIOBUHBI

CTEH U TOTOJIKA:
CTEHBI 72 1008|008 |0,15|042]|0,99|0,75| 067|041 |0,33
TIOTOJIOK 180]0,08 | 0,08|0,15|0,42|0,99|0,75|0,67 0,41 0,33
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2 Jln1s1 OKTaBHBIX II0JIOC 3BYKOIOIJIOMIEHHE OT/IENIBHBIX 3JIEMEHTOB OOJIMIIOBOK
n olmiee 3BYKOIOIJIOMIEHHE B MPOW3BOJICTBEHHOM ITOMEIIEHUH 10 OONHIIOBKA
orpesieIsieM YMHO)KEHHEM KO3((HIIMEHTOB 3BYKOIOIJIOMIEHHS 0 Ha TUTOLIAIH
OTPAXKITAIONINX KOHCTPYKIMHT S;
n
A= Z(Xisi ,
i=1
3 C vyyeroM K03()(HUIIMECHTOB 3BYKONOIJIOMICHUS JUIS BBIOPAHHBIX
3BYKOIIOTJIOMIAIOMMX ~ OOJHMIIOBOK  @HAJOTHMYHO  TPEBIAYIIEMY  ITyHKTY
orpezieisieM oOliee 3BYKOINOTJIONIEHHE ISl OKTaBHBIX IIOJIOC 4YacToT oOriee
3BYKOIIOIJIONIEHHE TMocie oOnuioBku Az. PesynapraTel pacuetoB A1 u A
TMIpEe/ICTaBIIEHBI B TabuIe 3.

Tabnuma 3 —Pacyer 3ByKONOIJIOIeHNsI B IPOM3BOACTBEHHOM NMOMEIIEHHH

CpeznHereoMeTpruuecKre 4acToThl OKTaBHBIX nostoc, I

o

g 315 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Koncrpyxkuus u
MaTepuan

Thnomans

Pacuem 38yxonoanowenust 00 oonuyosxu A1
ITon GeTOHHBIN 18018 | 18|18 |18 | 18| 36 | 36 | 3,6 | 3,6
TToTonok 13 J0COK 180 | 18 18 18 18 18 | 144|144 | 12,6 | 18,0
CTeHbI KUPIUYHBIE,
OIITYKATYPCHHBIC H

OKpalleHHbIC 144114 |14 | 28 | 28 |28 |43 |58 |58]58
OkHa 44 11541154 1154111079 | 53 |33 |18 |13
JBepu 8 /0808080808 ]06]06]06]08
O6ee

3BYKOIOTJIOLICHHE

A1=30S1 37,4 13741389 |345|31,4|282|27,7]|244]295

Pacuem 3gykonoenowenus nocie o6nuyosxu Az
ITonn GeTOHHBII 180|118 |18 |18 | 18 | 18 | 36 | 36 | 3,6 | 3,6
IloTomoxk,
OOJIMIIOBAHHBIN
aKyCTUYECKUMH
IJIUTAMH 180 | 14,4 | 14,4 | 27,0 | 75,6 |178,2|135,0|121,0| 73,7 | 59,5
CreHbl,
00JIMIIOBAaHHBIE
JIPEBECHOBOJIOKHHC
TBIMM IUIUTAMU 72 114,41 14,4158 | 216|245 |230 295|302 | 30,2
CreHbl,
00JINILIOBAHHBIC
aKyCTUYECKUMH
IJIUTaMHU 72 | 58 | 58 | 10,8 |30,2|71,3|54,0|48,2|29,4 | 23,8
Oxkna 44 | 154 | 154|154 |110| 79 | 53 | 3,3 | 18 | 1,3
JBepu 8 0808|081 |08|08)|06)|06 ]| 06108
Ob6iee 52,6 | 52,6 | 71,6 |141,0(284,5|221,5|206,2|140,3|119,2
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3BYKOIIOTJIONIEHHE
Az = Za2S2

4 OnpenensieM CHIKEHHE YpOBHEH 1Iyma, 1B, IUIsl BceX OKTaBHBIX ITOJI0C
A
CIII =10lg =2
4
Hanpumep, BennurHa cHUKeHHUs ypoBHs ryma Ha yactore 1000 I'g

%210@7,9%9]1];.
28,2

Pe3ysnbraThl pacyeToB NpeacTaBiIeHbl B TadIHLE 4.

5 OmnpenenseM CIEKTp IIyMa IOCie MPUMEHEHHs 3BYKOIOIJIONIEHHS (IO
pa3HuIle 3HAYeHUI YpOBHEH IIymMa Ha CpPEOHEr€OMETPHUYECKHX YacToTaxX [0
OOJIMIIOBKH U CHW)KEHHSI yPOBHEH LTyma).

6 Ilonb3ysich naHHBIMK Tabmuubl B.1, onpenenseM HOpMaTHBHBbIE 3HAYEHHMS
YpOBHEH IIyMa Ha CPEIHEreOMETPUYECKHX YacTOTax C YUeToM XapakTepa
BBITIOJHSIEMOM PabOThI ¥ 3aHOCHUM HX B Tabnuity 4.

7 OrmpeznenseM, ecTh JIM NPEBBIINICHHE pacyeTHBIX YPOBHEH Iiyma, nb, Ha
Cpe/IHEreOMEeTPUYECKUX YacTOTaxX HaJ HOPMATHBHBIMH  3HAUCHUSIMH, W
pe3yabTaThl 3aHOCUM B Tabnuiy 4.

Clll 1900 =10lg

Taonuuma 4—Pacyer cHMKeHUsI YPOBHeli ryma

CpeznHereoMeTpruuecKre YacToThl OKTaBHBIX nostoc, I
Tokaszarens

315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Criexrp myma B nomemmenny, 1b | 71 | 74 | 86 | 92 | 104 | 106 | 100 | 90 | 80
CHuXeHue ypoBHEW Hiyma 3a
CUET 3BYKOIOTJIOLICHHUS 1 1 3 6 9 9 9 8 6
Crnekrp ryma rnocie
3BYKOITOIJIOLIAIOIEH
00JIMIIOBKU 70 | 73 |1 83 | 8 | 95 | 97 |91 |8 | 74
Hopmupyemslie 3HaueHust ypo-
BHEH nryma 107 | 95 | 87 | 82 | 78 | 75 | 73 | 71 | 69
IpeBbllieHUE  HOPMAaTUBHBIX
ypOBHE# mociie 00IUIIOBKH — — — 4 |17 | 22 | 18 | 11 | 5

8 BbIMoNHEHHBIE pPACUeThl MMOKA3alM, YTO CHIDKCHHE YpPOBHEW Imyma Ha
Pa3IMYHBIX YaCTOTaX HE OJMHAKOBO. BMecTe ¢ TeM HEOOXOIUMO OTMETUTh, YTO
CHIDKCHHUE IIyMa 3a CYUET 3BYKOITOTJIOIMIAOIICH OOJHUIIOBKH CTEH M TOTOJKA B
MPOU3BOJICTBEHHOM TOMEIICHUH OKAa3aJ0Ch HE [IOCTATOYHBIM JUIS JIOBEICHUSI
YPOBHEI IITyMa 10 HOPMATHBHBIX 3HAYCHHI HAa CPEIHEr€OMETPHUCCKUX YaCTOTaX
250-8000 T'm. Heobxomumo B maHHOM ciydae pa3pabdoTatb M BHEAPHUTH
JONIOJTHUTENBbHBIC WH)KCHEPHBIC PEIICHHS IO CHIDKCHHWIO YPOBHEHW IIIyma
(HampuMep, TO  TNPUMEHCHWIO  3BYKOM3OJSIIMM ~ HamOollee  IIyMHOTO
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MPOU3BOJCTBEHHOr0  OOOpPYIOBaHMs, 3aMEHE €ro Ha MeEHee IIYMHOE
obopymoBanue u Jp.). bonee moapoOHBIe peKOMEHIAIMH TI0 CHIDKCHHIO YPOBHEH
nryma npuBenensi B [4, 5, 10, 21, 51, 78].

IIpumep 6. Ompenenuth cornacHo TpeOOBaHUSIM HOPM IPOEKTUPOBAHUS
pacueTHOoe ¥ HEOOXOAMMOE BpeMs DJBaKyallUH JIIOACH W3 TOMEUICHUMN
MIPOM3BOJICTBCHHOTO 3/IaHUSI.

Hcxonmubie naHHbBIE:

® KaTeropwusi MPOU3BOJCTBA — b;

e 00beM nomereHus — 10 Thic. M

® YICIIO JIIOJIeH Ha epBOM y4yacTke — 75 4en.;

® JIJTMHA y9acTKa, M:

niepsoro 11 = 40;
BTOpOro 2 = 30;
Tpethbero i3 = 25;

® MIMPUHA y4acTKa, M:

nepBoro o1 = 3,6;
BTOpOro o2 = 2,6;
TpeTbero 63 = 1,8.

Pewenue. 11loncxonHpIM TaHHBIM CTPOUM PACUETHYIO CXEMY 3BaKyaIllH

(pucyHok 3).

3.
1

T A A

©
—
JBIDKEHHE [TOTOKA > © o5 ‘
& A
o N < 1
o 30
& A
40
ya A

Pucynok 3 — Pacuernas cxema 3Bakyanuu

2 CpemHIO IUIOIIAJb TOPU3OHTAIBHOW MPOEKIHH B3POCIOTO 4YENIOBEKa B
3UMHell ofex /e npuHIMaeM paBHoit 0,125 m? .

3 llIupuny aBepHOTO MMpoeMa IpuHIMaeM 1,6 M.
4 OmpenensieM:
a) IJIOTHOCTB JIFOJICKOTO TTOTOKA Ha MIEPBOM ydacTke o (hopmyie

D1 = N1f/(|1 61).
HOlICTaBI/IB 3Ha4CHUS, MOTYyIYUM

D, =75-0,125/ (40 - 3,6) = 0,065 ~ 0,07 m?/m? ;
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0) CKOpPOCTb JBIKSHHS JIFOJICKOTO IMOTOKA 10 TOPU30HTAIBHOMY TyTH Ha IIEPBOM
ydactke Vi = 92 M/MHMH, a WHTCHCHBHOCTb JIBIDKCHHUS JIIOJICKOrO ITOTOKA
g1 = 6,2 M/MuH (uHTeprioNUpys 3Ha4eHus Tabmuusl XVII.1 [11]);

B) BpeMsl JIBHYKCHHSI JTIFOJICKOTO MTOTOKA Ha MIEPBOM Y4acTKe

t1 = li/vi = 40/92 = 0,43 mun;

I) MHTEHCUBHOCTb JBMKECHHS JIOACKOIO IOTOKA (| HAa BTOPOM M TPEThEM
Y4acTKaX MyTH
Qi = Qi-1 0i-1/ 8i.

INoxcTaBUM YHCIIOBBIC 3HAYCHHUS:
g2=6,2-3,6/2,6 =8,58 ~ 8,6 M/mun; 0z = 8,6 - 2,6/1,8 = 12,42 ~ 12,4 m/muH.
COOTBETCTBEHHO CKOPOCTH [JBIDKCHHS HA 3THX Yy4YacTKaxX MO JAHHBIM
tabmuuet XVI1L.1[11]: vo =77 M/MuH, V3 =58 M/MUH.

Bpemst nBukeHust:

to=1/N,=30/77=0,39 mun; t3=Is/v3=25/12,4=2,02 muH;
1) pacueTHOe BpeMs 3BaKyallid JIOIEH Kak CyMMY BPEMEHH IBIDKEHHUS II0
TIOCIIEA0BATENLHBIM YYaCTKaM U BPEMEHH MPOXOJIa ABEPHOrO IPOEMa:

tpacq = t1 + t2 + t3 + tﬂB.l‘lp .

CornacHO HOpMaM NMPOEKTUPOBAHUSI IIPH TOJILUHE CTeHbI MeHee 0,7 M IinHa
NyTH B JBEPHOM MpoeMe IpuHHMaercsi paBHOW Hymo. Torma tgpm = 0.
CrenoBaTeabHO,

thaca =1+ 2 +t3=0,43+ 0,39 + 2,02 + 0 = 2,84 mum;

¢) HeoOXoaMMOoe BpeMst dBaKyamuu jgoaeil tyws — mo Tabaume XVII.3 [11]
B 3aBHUCHMOCTH OT CTEIEHH OTHECTOMKOCTH, KaTeTOPHH IPOU3BOJACTBA IIO
B3PBIBOMIOXKAPOOIIACHOCTH U 00beMa IOMEIICHUI, KOTOpOoe ISl 3alaHHBIX
yCIOBUH tus = 0,5 mMuH.

5 PacueTrHoe BpeMs 3BakyalldH JIIOJEH W3 IPOU3BOICTBEHHBIX IOMEIICHUN
3MaHuA thacy = 2,84 MUH, T.€. {hacy > lug .

VYcnoBue 0€30maCHOCTH HE BBINONHSACTCS, CIEIOBaTeNbHO, Tpedyercs
M3MEHUTh CXeMy dBaKyanuu. Hampumep, mpeaycMOTpeTh JBa SBaKyaIlOHHBIX
BBIXO/Ia MJTH YMEHBIIIUTH JJIUHBI YIaCTKOB SBaKyalllu.

Ipumep 7. [IponsBecTr pacyeT MOIHUE3AMUTH MPOU3BOACTBEHHOTO 3/IaHUS
OIMHOYHBIM CTEPYKHEBBIM MOJTHUEOTBOIOM.
Hcxonurle qaHHbIE:
o xateropust o0bekTa 1mo Monuuesamute — |11;
® pa3Mepsl 00bEKTa, M:
mmHa 4 = 14;
mmpuHa B = 6,
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BeIcOTa H = 7;
® HTEHCHBHOCTH TPO30BOH JiesTensHOCTH Ny = 40...60 9/rox.

P e w enue 1 MomHreoTBO ycTpauBaeTcs B LIEHTPE KpbIH 31aHus. Cxema
30HBI 3alUTHI 37[aHKS OJMHOYHBIM CTEP)KHEBBIM MOJIHHEOTBOJIOM IPUBENCHA Ha
pucyHke 4.

2 OmpenensieM BEpOATHOE YHUCIIO YAAPOB MOJIHHU B TOJI B 3[JaHUE

N = (4 + 6h,)(B + 6hy)n - 105,
rne A, B — COOTBETCTBEHHO LIMPYHA U JUTMHA 3aIMIIAEMOTr0 31aHusl, M;
hx — HauGonbIast BEICOTA 3MAHUSI, M;
N — cpefHee 4MCIO yAapoB MoTHMU B rof Ha 1 xm? CormacHo m. 3 [91] B
3aBHCHMMOCTH OT WHTEHCHUBHOCTH TPO30BOH aesitesibHOcTH Ny = 40...60
4/ro npuHUMaeM N = 6.

CoracHo cxeMe 3aluThl (CM. PUCYHOK 4) TOPH30HTAJIBHOE CCUCHHE 30HBI

3alIUThI Rx MNpEACTAaBIACT MOJTOBUHY AWAaroHaJ v 3aliMiiacMoro 31aHUA.

Ry =(A/22 +(B/2)? .

: N | T

! =
i =

1

i \

Ro
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PI/ICyHOK 4 — Cxema 30HbI 3alIUThI 3JaHUsI OAUHOYHBIM CTCPIKHEBBIM MOJIHUCOTBOAOM

HOJ_'[CTaBI/IB 3Ha4UCHUS, MOTYyYUM

Ry =(14/2?2 +(6/27 =7,62m.

[Ipunumaem 8 m. Toroa
N=(14+6-7)(6+6-7)-9-10%=0,24.

CoryacHO peKoOMeHIanusM, mpuBeAcHHbIM B 1. 3 [86], mpu 0,1 < N < 2
MIPUHUMAETCSI THIT 30HBI 3alIUTHI MOJTHHEOTBOAA — b.

MUHUMAIBHOE PACCTOSHUE MEX/Y MOJHUEOTBOIOM U OOBEKTOM MPUHUMAaEM
paBHBIM HYIIO, T.K. chefys pekomenmanusMm m.5 rmaeer | [91], nmomyckaercs
yCTaHOBKAa MOJTHMEOTBO/A Ha Kpbilie 31aHuid u coopyxenuit |l u Il xareropuii
10 MOJIHUE3AIIUTE.

OCHOBHBIE TapaMeTPhl 30HbI 3aIUTHI PACCUUTHIBAEM 10 (popmynam:

ho = 0,92h;

Ro = 1,5h;
Rx = 1,5(h —hy/0,92);
h = (R« + 1,63h,)/1,5.

CorynacHO HMMEIONMMCS JIAHHBIM IIOCJIEJOBATENbHO BBIYUCISIEM HCKOMBIC
HapaMeTpsl:

h=(8+1,63:7)/15=1294~13 m;

ho=0,92 - 13=11,96 m;
Ro=15-13=19,5m.

3 Pacuersl TOKa3bIBAIOT, YTO B IEHTPE KPBIIM 3[aHUS HEOOXOJUMO
YCTAaHOBHUTH CTEPKHEBON MOJIIHMEOTBOJ] Ha OIOPE BBICOTOM 6 M, MIPU 3TOM PaanycC
TOPU30HTAJILHOTO CEYEHHUs 30HBI 3AIUTHI HA BHICOTE 3[]AHUSI COCTABHUT 8 M, a Ha
YpPOBHE 3eMJIM 30HA 3aIUTHl 00pa3yer Kpyr paauycoMm 19,5 M, obmiasi BbicoTa
MOJIHUEOTBOAA — 13 M.

KOHTp 0JIbHbI€ BOIMIPOCHI

1 OxpaHa Tpy#a: TOHATHE W COIEpXKAaHWE. 3aJadd, CTOAIINE B O0JACTH
oxpaHbl Tpyna B PecryOnuke bemapych m Ha kene3sHOOOPOXKHOM TPAaHCIIOPTE.
3akoHomaTenscTBO Pecrybmmku benapycs 00 oxpane Tpyna.

2 Opranmzanust paboTel MO oxpaHe Tpyaa B PecrnyOmuke Benmapych u Ha
KENe3HONOPOXKHOM TpaHcnopre. CucTeMa yIpaBiIeHHS OXpPaHOH Tpyda M ee
OCHOBHBIE 2JIeMeHTHI. OTpacieBoe MOJIOKEHHE.

3 DkoHOMHYECKOE ~ 3HA4YCeHHe, IUIAaHMpPOBaHWE W (DUHAHCHPOBAHUE
MEpOIIPUATHI TI0 OXpaHe TPYZa.
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4 HopmatiBHOe oOecriedeHre OXpaHbl Tpyzda. ['ocynapcTBeHHBIE HOPMATHUBHBIE
TpeOOBaHMS OXpaHbl Tpyaa. HopMaTWBHBIE TIpaBOBBIE aKTHI M TEXHUYECKUE
HOpMaTHBHBIE TIPABOBBIE aKTHI 10 OXpaHe Tpyna. CucreMa craHiapToB Oe30MacCHOCTH
Tpyna.

5 MHCTpyKIMHK TI0 OXpaHe TpyJAa: Ha3HaueHWe, BHUIBI, MOPSIOK pa3padoTKy,
COTJIaCOBaHUsI, YTBEPXKICHUS, IEPECMOTPA, CTPYKTYpa U COJIepKaHUeE.

6 Hamsop 1 KOHTpONb 3a COONMIOZICHHEM 3aKOHOAATENBCTBA 00 OXpaHe Tpyna B
Pecrryomike benapych 1 Ha skene3HoopoKHOM TpaHcnopte. OTpacieBoe MoJoKeHHe.

7 OTBETCTBEHHOCTh 3a HapylIeHHE 3aKOHONATENbCTBA 00 OXpaHe Tpy/a,
TIPaBUII ¥ HOPM.

8 OmacHble W BpeIHBIE TPOU3BOJCTBEHHBIE (DAKTOPBI, MX KiaccH(uKarms.
dakropbl, onpenensomue crequdUKy yCIOBUH Tpylda Ha IKEIe3HOAOPOKHOM
TPAHCIIOPTE, UX aHAIU3.

9 Knaccugukanuyst HECUaCTHBIX — CiiydaeB. AHanIM3 MPOHM3BOACTBEHHOTO
TpaBMaTu3Ma. COBpeMEHHbIC METOAbI MU3Y4YCHUS NPUYINH IIPOU3BOACTBECHHOI'O
TpaBMaTH3Ma, WCCIIEOBaHUsl ycioBUH Tpyna. OCHOBHBIE CTAaTHCTHYECKHE
NIOKa3aTeNy MPOU3BOACTBEHHOI'O TPaBMaTH3Ma.

10 PaccrnenoBanue W y4eT HECYACTHBIX CIIy4yaeB Ha IIPOU3BOJCTBE W
npodeccHoHaIbHBIX 3a00ICBaHUIA.

11 OGecrnieuenne  paOOTHUKOB  CAaHUTAPHO-OBITOBBIMHU  TIOMEIICHHSMHU,
YCTPOMCTBAMU U CPENCTBAMHU.

12 CpeacrBa  3amuThl  paOOTHHMKOB:  HAa3HAYCHUE,  KJIACCHU(HKAIIMSL.
ObGecnieueHre  pabOTHUKOB ~ CPEACTBAMH  HWHAMBHAYalIbHOM  3allUTHI,
CMBIBAIOIIMMU U 00€3BPEKHUBAIOLIMMH CPEICTBAMHU.

13 OOyuenune Oe3omacHPIM MeETOOaM U MpueMaMm paboThl, MpPOBEJCHUE
MHCTPYKTaX<el, MpoBepKa 3HAHMI IO BoIpocaM oOXpaHsl Tpyaa. OtpacieBoe
TIOJIOXKEHHE.

14 KommiekcHast KOIMYEeCTBEHHAs OLIEHKA YCIOBHH Tpyaa: LeNd, METOJUKaA,
KPUTEPUH OLICHKH.

15 Atrectammss paboymx MecT N0 YCIOBHAM TpyZda: IEIH, TOpPSIOK
NpoBeNeHus, OPOPMIICHHE PE3yIbTAaTOB.

16 TlpaBa paGOTHHKOB Ha KOMIIGHCAI[MM IO YCIOBUAM Tpyaa. I[lopsmok
NPEeNOCTaBIeHUs]  Takux  KoMmmeHcalmil.  OCOOSHHOCTH — IPEeNOCTaBJICHUS
KOMIICHCAIIHH 110 pe3yJIbTaTaM aTTeCTalluH Pab0InX MECT.

17 DproHomuka W OxXpaHa Tpy[a, SKOHOMHYECKHe (PaKTOpPHI, BIHMAIONINE Ha
paboTocmocoOHOCTh U 0€30MacHOCTh TPYA.

18 Mereoponornyeckie ycioBUs M HX BIMSHHE Ha TepMOperyisunuio. Mx
HOPMHPOBAHHE, HCCIIEIOBAHNE U OLICHKA.

19 Bpenmbie BeliecTBa B BO3ayxe paboueil 30HbI: KiacCU(puKaIiys, AeUCTBHE Ha
OpraHu3M, HOPMHUPOBAHHUE, UCCIIEZIOBAHNE 1 OIIEHKA YHCTOTHI BO3LYILIHON CPE/IbL.
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20 CoBpeMeHHBIE METO/BI U CPEICTBA 00ECTICUCHNSI HOPMHUPYEMBIX YCIIOBHI
BO3JYIIHOW cpesl paboueit 30HbI. HazHaveHue n KiaccuUKAIs BEHTISIINY,
YCTPOHWCTBO M TpeOOBaHUS, IPEIbSIBISIEMbIE K HEHl.

21 OmpeneneHue TpeOYeMBIX BO3IYXOOOMEHOB Ui OOIICOOMEHHOW U
MECTHON BEHTHJISIIIUH.

22 MecTHasi BEHTWISLIMS: Ha3HAaYeHHE, yCTPOoicTBO. KOHCTPYKIMSI MECTHBIX
YCTPOMCTB U 00JIACTh UX MTPUMCHCHUS.

23 EcrecrBeHHas BEHTHIISLHS: Ha3HaueHHeE, KJaccuuKanys,
KOHCTPYKTUBHOE HCIIOJTHEHUE, OlleHKa AP (PEKTUBHOCTH.

24 OcHOBBI pacyeTa MEXaHMYEeCKON BeHTWIIMU. [10100p BEHTHIISIIMOHHOTO
00OpymOBaHMSI.

25 Bo3nymiHble W BO3/YIIHO-TEIUIOBBIE 3aBECHI: Ha3HAY€HHE, YCTPOWCTBO,
OCHOBa pacuera. KOHOUIIMOHUPOBaHKE BO3/1yXa.

26 OroruieHne NPEANPHUITHI JKeIe3HOAOPONKHOI0 TPAHCIIOpTa: Ha3HAa4YCHHE,
K1accuuKanus, CaHUTAPHO-TUTHEHHYECKas M  OKOHOMHYECKas  OICHKA.
OcoOeHHOCTH OTOILIEHHSI OOJNIBIINX TPOU3BOACTBEHHBIX ITOM EIIEHHH.

27 TIpou3BOICTBEHHOE OCBEIIICHUE: Ha3HauYeHHE, KIaccupuKanus,
TpeOOBaHUs K HEMY 1 HOPMHUPOBaHHE.

28 Knaccudukanusi, CpaBHHTCIBHBIA — aHalW3, 00JacTh  IPUMCHEHHS
COBPEMEHHBIX HMCTOYHHKOB CBETa M OCBETHTENBHBIX NMpUOOPOoB. OCHOBHBIE HX
XapaKTePUCTUKH.

29 IlpoekTHpoBaHHE  OCBETUTEIBHBIX  YCTAaHOBOK. Pacdyer  meromom
K03 duIHeHTa NCIIONB30BaHUS CBETOBOTO ITOTOKA U TOYEYHBIM METOLOM.

30 OcgelieHre OOBEKTOB  JKENE3HOAOPOKHOIO TPAHCIOPTA, OTKPBITHIX
TEPPUTOPUH.

31 OcobOeHHOCTH OCBEIICHHs TIOMELICHUI IPU pa3MENICHHN B HUX YCTPOWUCTB
AT 1 cB3M.

32 DHeprocOepexeHHEe IPU TMPOSKTUPOBAHMM M OKCIUTyaTalldH CHCTEM
HCKYCCTBEHHOI'O OCBEIICHHUS.

33 OcHOBHbIE (PU3UKO-TUTHEHHYECKHE XapaKTepUCTUKH myma. OnpeaeneHne
CYMMAapHOT'O YPOBHSI IIIyMa OT HECKOIBKHX UCTOYHHKOB.

34 JleiictBue miymMa Ha opraHu3M denoBeka. Kiaccudukarms imyma 1o
CIIEKTPY M BPEMEHHBIM XapakTepHcTHKaM. HopMHpoBaHHE HPOH3BOACTBEHHOI'O
aryma.

35 CoBpeMeHHBIE METOABI M CpEINCTBA CHIDKEGHHS YpPOBHEH IIymMa Ha
NPOU3BOJACTBE (HA OCHOBE aHaJIM3a OCHOBHOW aKyCTHYECKOW 3aBHCHMOCTH).
3BYKOM3OJSILIMS: Ha3HA4YeHHe, OONACTh NPUMEHEHHs, WH)KCHEpHBIe pelIeHHS,
pacuet 3 HeKTHBHOCTH.

36 3BYyKOIOIJIONMIEHNE KaK CPEACTBO CHIDKEHHS IIyMa M ero NpHUMEHSHHE IS
CHW)XEHUS ypoBHei Imyma. [IpuMeHeHWe rimymmTeneil myma Ha oOBeKTax
KEJIE3HOJOPOXKHOTO TPAHCIIOPTA.
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37 OcHOBHBIE (M3UKO-TUTHEHUYECKHE XapaKTEpUCTHKH BHOpamuu, ee
Knaccudukanys, AefcTBrE Ha OpraHu3M U HOPMUPOBAHHE.

38 CoBpeMeHHBIE METOIBI M CPEICTBA, MH)KEHEPHBIC DPEIICHHS CHIDKEHUS
ypoBHeli BuOpanuu. Onpenenenne 3pPpeKTHBHOCTH TaKUX PEIICHHUMH.

39 JleficTBUE AIIEKTPUUECKOTO TOKA HA OpPraHn3M. Buipl nopakeHuit. AHamu3
(haKTOpOB, BIMSIONIMX HA CTENIEHb NopaxeHus. Kpurepun aiektpobe3onacHoCTH.

40 AHanu3 ciaydaeB BKJIIOUSHHUS YEJIOBEKA B AIIEKTPHUYECKYIO IEMb B CETSIX C
U30JIUPOBAHHON U 3a3eMJIEHHON HelTpaibto. OmpeneneHue Toka, IPOTEKaroIero
4epe3 TeJlo YeloBeKa.

41 3aMbIKaHHEC TOKOBEAYIIMX 4YacTEH AJIEKTPOYCTAHOBOK Ha  3EMIIIO.
HanpspkeHnus mara 1 IpUKOCHOBEHHS. 3allnuTa OT HUX.

42 HaznaveHue 1 00nacTh MPUMEHEHHS 3allUTHOr 0 3a3emiieHuns.. Hopmuposanue
HauOOJIBbILIEro JOIyCTUMOrO CONPOTUBIEHUA. Pacyer 3a3eMIIOIIEro yCTpoicTBa.

43 Haznauenue, o0gacTb NPUMEHEHUS M YCTPOMCTBO  3aHYJICHUSL.
Ha3znaueHne NOBTOPHOrO 3a3eMJIEHHMs HyJaeBoro IpoBoaa. Hopmuposanue
CONPOTHBIICHHUS 3a3€MJICHHUS HYJIEBOIO IIPOBOJA.

44 OpraHu3allMOHHBIE M TEXHUYECKHE MEPOIPHATHS IO NPEAYINPEKICHUIO
HopakeHHs1 dJeKTpudeckuM TokoM. TpeboBanus [1VD, IITD u MTH npu
9KCIUTyaTallMU JIEKTPOYCTAaHOBOK MOTPEOUTENEH.

45 TpeboBaHUsl K DJIEKTPOTEXHUYECKOMY IepcoHany. KpamudukaipoHHsie
TPYIIIBI (o) 3NIEKTPOOE30MACHOCTH HepcoHaa, 00CITy)KHBAIOLIET0
3JIEKTPOYCTAHOBKH.

46 Knaccudukanus O0OBEKTOB, IOMENICHWI W padOT 1O ONAaCHOCTH
MOPa’KeHUsT IICKTPUIECKUM TOKOM. TpeOGoBaHus 0e30MacHOCTH K MEPEHOCHOMY
SIIEKTPOMHCTPYMEHTY U OCBEILEHHIO.

47 DneKTpOMarHUTHBIE W3TY4YeHUS M 3aIlUTa OT HUX. DIJIEKTPOMAarHUTHOE
BJIMSHUE CeTeil IepEeMEHHOr0 TOKa, JJIEKTPOCHAOKEHHS IKEIE3HOLOPOKHOIO
TpaHCHOpTa. 3alIuTa OT HABEACHHBIX HAIPSDKCHHI.

48 AtMochepHOe DIEKTPUYECTBO W 3ammra oT Hero. Kiaccudukanms,
YCTPOWCTBO M pacdyeT MONHUe3amUThl. CTaTHYEeCKOe IEKTPHYECTBO M 3allUTa OT
HETO.

49 Tlopsnok Oka3aHUs IEPBOI MOMOIIM MOCTPAJABIIMM OT JIEKTPUYECKOTO
TOKa.

50 TpeOoBaHus 06E30MACHOCTH MPH BBIMOJIHEHUU TTOTPY304HO-Pa3rPY30UHBIX
pabor. IlpaBuma ycTpoiicTBa M 0€30IMACHOI AKCIUTyaTalldH TP Y30I0IBEMHBIX
KPaHOB, MEXaHH3MOB U YCTPOHCTB.

51 TpeboBanus Oe3zomacHOCTH TpH oOcHyx uBaHuU ycTpoiictB CLb u cBs3n
Ha TIeperoHax W CTaHIMAX, a Takke INPH OOCITY)XMBAHHU YCTPOHCTB
COPTHPOBOYHBIX TOPOK.

52 TpeOoBaHusg  0€30MaCHOCTH  TPU  OOCIYKHBAHUM,  SKCIUTyaTalllH
pe3epBHBIX HcTOYHUKOB nuTaHus (A, akKyMyIsSTOpPHBIE TTOMEIIECHUS).
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53 TpeOoBaHus 0e30maCHOCTH NpU PabOTe Ha BO3MYIIHBIX M KaOENbHBIX
JUHUAX, TpH  OOCTYKHMBaHWM  TelIe(OHHBIX, TenerpadHbIX  CTaHIMI,
YCUITUTENIbHBIX TYHKTOB, YCTPOIHCTB PaJHOCBSI3H.

54 TpeOoBaHHS K OpraHu3alid aBTOMAaTU3UPOBAaHHBIX pabOYMX MeCT.
O6GecnieueHre 0e30MACHBIX YCIOBHH TPyJa MPH HCIONB30BAHHH COBPEMEHHOM
BBIYHCITUTEIBHON TEXHUKH, TIepU(EPUH U CPENICTB CBS3H.

55 TpeboBaHus 0E30IMACHOCTU MPH JKCILTyaTallMd YCTAaHOBOK M COCYJIOB,
paboTarommx TON JaBJICHHEM, Ta30BOro obopymoBaHus. KOHTpOJBHO-
H3MEpUTENbHBIC PUOOPHI, MPEIOXPAHUTETBHBIC YCTPOHCTBA U apMaTypa.

56 TpeOoBaHus 6e30MaCHOCTH MPU paboTe Ha BBICOTE.

57 OcHoBHble TpeOOBaHWSI OXpaHbl Tpyda TMpU MPOCKTHPOBAHUH,
W3TOTOBJICHWH W DKCIUTyaTallid MAIllMH W MEXaHH3MOB, MPOWU3BOACTBEHHOTO
000py/I0BaHusI, HHCTPYMEHTA U MPUCIOCOOICHHUIA.

58 OOecrieuenne  0e30mMacHOCTH  NPU  NPOU3BOACTBE  paboT 1o
obcimyxuBanuto, Haiaake ycrpoiictB CLIb u cBsi3u Ha 3nekTpuUIMpPOBaHHBIX
yYIacTKaX KEIE3HbIX JJOPOT.

59 JlelicTBue MOHM3UPYIOUIMX W3ITY4SHUI Ha OpraHU3M, MX HOPMHPOBAHUE.
3ammra 0T HOHU3UPYIOLHUX U3ITy4eHHH.

60 TpeOoBaHust OXpaHbl Tpyda K MPCSANPUATHSIM  KEIC3HOTOPOXKHOTO
TpaHcHopTa (TEppUTOPHH, 3[aHUS W COOPY)KEHMS, IOMELICHHs, OpraHu3alus
paboumx mecr).

61 KarteropupoBanue oOOBEKTOB (IIOMELICHUH, 3[aHU ¥  HAPYKHBIX
YCTaHOBOK) IO B3PBHIBONOXKApHOM M TMOXkapHOH omacHocTH. Knaccudukanus
B3PBIBOONACHBIX U OXKAapOOMAacHBIX 30H 1o [TYD.

62 OcHoBbl Teopuu ropeHus. OCHOBHBIE IIOKa3aTelIU B3PBIBOOINACHOCTH
BEIIECTB M MarepuanoB. CaMOBO3roparoIIMecss BeIIecTBA M MaTepHaJIbL:
knaccudukarys, aHanus, TpeOOBaHUs MOXKAPHOH 0E30MacHOCTH MpU 00palieHun
C HUMHU.

63 INoxxapHo-TexXHUYECKAsI knaccudukanms CTPOUTEIIHHBIX u
KOHCTPYKTHUBHBIX MaTepUalloB M KOHCTPYKUMHA. OTHECTOHKOCTh: TOHSTHE,
npenensl  OrHeCTOMKOCTH. COBpeMEHHBIE METOABI IIOBBIIICHHS MpeesioB
OTHECTOMKOCTH.

64 TpeOoBaHus mNOXKapHOW 0E30MACHOCTH TMPH  NPOCKTUPOBAHHUA U
9KCIUTyaTaIllui 00BEKTOB XKEIE3HOIOPOKHOI'O TPAHCIOPTA.

65 DBakyarus npu mnoxkapax. TpeOoBaHMS K 3BaKyallHOHHBIM BBIXOJAM H
MYTSM SBaKyallHH.

66 CoBpeMeHHbIE METOIbI U CpPEACTBA OOHAPYKEHHS [OXKApPOB, HUX
knaccuukays, o01acTe npuMeHeHusl, () (HEeKTHBHOCTb.

67 IlepBUuHBIE CpeACTBAa MOXAPOTYLICHHs: Ha3HAUCHHE, KJIACCH(HKAIHS,
00nacTb PUMEHEHUSI C YYeTOM KJIACCH(DUKALUH TT0XKAPOB, HOPMBI 00ECIICUCHUS
TIOJIBIYKHOTO COCTaBa M OOBEKTOB JKEJIC3HOAOPOKHOTO TPAHCIIOPTA.
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68 TlpaBuma moxapHOH 0E30MACHOCTH Ha JKEIIE3HOIOPOKHOM TPAHCIOPTE
(10 00BEKTaM CHEHUAaTbHOCTH).

69 OOmme mnpaBmwiIa TOXAPHOM O€30MaCHOCTH IS  IPOM3BOJCTBEHHBIX
npeanpusTuii Pecnyonuku benapyce.

70 OOGecrieueHne TEXHUKU OE30IMACHOCTH W IIOXKApHOH 0e30macHOCTH THpHU
BBITIOJTHEHHH OTHEBBIX PabOT Ha 00BEKTaX JKENE3HO0POKHOTO TPAHCIIOPTA.

71 CoBpeMeHHBIE aBTOMAaTHYECKUE YCTaHOBKH MOYKapOTYIIECHHUSI:
Ha3HaueHue, Kiaccu(puKanus, 00J1acTb IPUMEHEHUsI, KOHCTPYKTHUBHBIE PEIICHHSI.
72 TloxapHsle aBapuitHO-criacaTelbHbIe noesfa: Ha3HaueHMUE,

KiIaccu(UKanus, COCTaB, OCHAIIEHHE, ()OPMUPOBAHKE U IKCILIYATALIHS.

3AJTAYA Ne 1
Omnpenenuts Ko3((GUIMEHTH MPOM3BOACTBEHHOIO TpaBMaru3Ma (4acTOThI,
TSHKECTH M CPEIHEH TSHKECTH) ISl TPOU3BOICTBEHHOTO MPEATPHSTHS.
I/ICXOJIHBIC JaHHBIC TIPUHATH 110 BapI/IaHTy, HOMEp KOTOpOro coBmajaacT C
nocieaHel mudpoit yaebroro mmdpa (Tabmumna 5).

Tab6nuna 5—Bsidop BapuanTa 3a1auu

Bapuantel
Hcxonubie naHHbIE
1 2 3 4 5 6 7 8 9 0
Uucno THel
HETPYIOCIIOCOOHOCTH 1Q
HECYACTHBIM CIIydasiM B TOLLy:
- IPEIBIAYLIEM:
1 05| 4 6 2 3 5 2 4 2 4
2 2 3 4 2 - 9 5 2 4 2
3 3 3 8 5 3 2 9 - 6 3
4 4 105]| 5 9 5 7 4 3 - 105
5 - 6 - 7 6 3 2 2 3 5
6 10 | 12 3 8 |05]| - 6 2 8
7 5 1 3 6 2 |12 | 5 9 1|21
- CIIEYIOIEM:
7 - 6 4 2 4 |11 | 7 |25 (10| 6
8 2 8 - 9 7 2 2 3 2 4
9 6 3 — 5 5 0,5 5
KomuuectBo cimydaes co cmep-
TEJILHBIM UCXO/IOM B TOALY:
- MIPEIBIIYILEM - | = 1 1 1 - 1 - - 1
- CIIEAYIOIIEM 1 1 - - 1 1 - - 1 1
CpenHecnucoyHoe YHCIIO|
paboTaromux, Jen. 1250(2800/1800|3560{1600|2350|1100|2250{2600|3800

YkazaHus K pellieHUIO 32/1a4H
1 Ompenenute HECYaCTHBIC CITydaHW, IIOUICKAINE YYE€Ty B OTYETHBIC

35



MepHO/IbL. 332 OTUETHBIN MEPUO PUHATH KaJICHIaPHbIH TOI.

HecuactHple cinyuad, B KOTOPBIX TIOTEPS  TPYAOCIOCOOHOCTH  HMeEET
MEepexXOAsAIIuii  xapaktep (M3 OJHOTO Troja B JAPYroid), YyYHUTHIBAIOTCA B
MOCTICYIOIIEM TOJTY.

2 Paccumrtath oOmiee KoNWYecTBO [nHeHl HerpymocmnocodbHoctn C 1O
HECYACTHBIM CITy4asiM 3a OTYETHBIE IEPHOJIBL.

3 Onpenenuts:

a) KO3 PUIMEHT YaCTOTHI

K.=4-10%4,

rae A — YHCIO HECYaCTHBIX CIy4aeB, MPOM3OLICANINX 3a OTYCTHBIA TEPHO,
BKJIIOYAsT Choyyan ¢  BpeMeHHOH (omuH JeHb u  Ooree)
HETPYAOCHOCOOHOCThIO, C HMHBAIHIHBIM HCXOJOM (0 MepeBoja Ha
WHBAITUTHOCTD), CO CMEPTENBHBIM HCXOIOM, CITy4aH TepeBojia Ha Oonee
JIETKYI0 paboTy;
Y — cpeHEeCTICOYHOE YHCITO PAOOTAIOIIHX, el ;
0) k03D DUIMEHT TSHKECTU

K.=C-10%4,
rae C — obiiee KOMUYECTBO AHEH HETPYAOCIOCOOHOCTH O HECUACTHBIM CIIydasiM
3@ OTYETHBIC [IEPUOBL;
B) KO3 uUIMEHT cpenHe TshKecTH

chm = C/Al ’

rae A1 — YHCIO HECYAaCTHBIX CIIy4aeB 3a OTYCTHBIA MEpUON, MPUBEAIIHX K
HETPYAO0CIIOCOOHOCTH.
4 Cnenatb BBIBOJIBI (00OOIINUTH PE3YIIBTATHI PACUETA).
Jlumepamypa: [3, 16, 21, 24-30].

3AJAYA Ne 2

[IpomsBectn pacuer 3(PPEeKTHBHOCTH BHYTPEHHEH 3BYKOIIOTIIOMIAOIICH
OOJIMIIOBKY MTOMELIECHHS ¢ BHYTPEHHUMHU HCTOYHUKAMH LITyMa.

CTeHbl MMOMEIIEHHS! KUPIMYHBIE OIITYKATYpEHHBIE, OKPALICHHBIC MaCISHOH
KPACKOM, MOTONOK M o1 OeroHHBbIe. OKHA IBOWHEIE B IEPEBSHHBIX IepeIuieTax.
IBepu nepeBsHHBIE pazmepoM 2,1x0,8 M.

VcxonHple naHHBIE TPHUHATH 110 BapHaHTy, HOMEp KOTOPOI'O COBIAIAeT C
nocineane mppoit yaebroro mudpa (tabnumna 6).

Tabnuma 6— BbeiGop BapuanTa 3axaun

HcxonHeie JaHHBIE BapHaHTLI
JIHBIC 2 1 [ 234567 ([8]9]o0
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Pa3mepbl MOMEIIeHusI, M:
- JUTHHA 10 {12 |12 |10 | 16 | 10 | 8 8 | 14 | 12
- IIMpHUHA 75| 8 6 6 12 | 8 8 6 12 | 10
- BBICOTA 35132353645 [34[32|30]42]40
ITnomians okoH, % 12 | 14 | 16 | 18 | 16 | 14 | 12 | 16 | 18 | 12
CpenHereoMeTprYeCcKre Ty — B
OKTaBHbIE 4acTOTHI, ['IT; P YMa MCTOUHHKOB, 1
31,5 65 |74 |66 |71 |42 |61 |75 | 65 | 63 | 61
63 65 |76 |67 |73 |42 |62 |78 | 67 | 66 | 62
125 60 |76 |69 |50 |87 |65 |85 |60 |79 |62
250 64 |72 |68 |77 |87 |80 |82 |61 |72 |74
500 62 |82 |8 [89 |87 |84 |87 |63 |74 |76
1000 76 |89 |8 |80 |8 |8 |65 |80 |74 |87
2000 70 |87 |62 |62 |72 |65 |70 |85 |70 |72
4000 61 |85 |74 |82 |71 |72 |75 |56 | 68 |55
8000 60 [ 82 |60 |70 |68 |68 |75 | 62 | 66 | 60
IpenenbHbIi CeKTp
YpOBHs 1myma, 1b 60 | 75 | 70 | 70 | B0 | 75 | 60 | 65 | 65 | 75

Yka3zanus K pelieHUIO 3a1a4M

1 Ilpu pemieHUH 3aJadyd MOXXKHO BOCIIOJIB30BaThCS mpumepoM 5. Ipumep
CXEeMbI OOJIMIIOBKH OrPaXIafoIINX KOHCTPYKIIMI MpuBeeH Ha pucyHke 11 [5].

2 BpiOpaTh 3BYKOIOINIONIAIOIINE MAaTepHAIbl MM KOHCTPYKLMU M JUI1 HUX
OIpeIeNUTh KO3 (QUIIMEHTH! 3BYKOIIOIIIOMCHHS, TONb3YACh PUIOKeHHeM b.

IlepeueHp  HEKOTOPBHIX  3BYKOIOIVIOIIAIONIMX  MAaTepUaloB U HX
XapaKTePUCTUKH TPUBEIeHBI B Tabnuie 22 [5].

3 OmnpenenuTs:

a) 3BYKOIOIJIONIEHHE MI1 KaKTOH OKTAaBHOM IMOJNIOCHI NPH 3aJaHHBIX
MaTepuanax 10 oOJUIOBKHU A1.

Benmunna A1 paccauTtsiBaeTcs 1o Gpopmyie

n
A1= Y oyS;,
i=1
rae o — Kod((HUIMEHT 3BYKOIOITIOMICHUS I-T0 MaTepHania, ONPEHSISICTCS M0
Tabmuue 22 [5];
Si — oAk i-ro Marepuana, M?
0) TO Ke TmpH BHIOPAaHHBIX MaTepHaiax, HO TIOCIe OOJIHIIOBKH.
PaccunThIBaeTCSl aHAIOTHYHO MIPEABIIYIIEMY;
B) CHIDKEHHME IITyMa JJIsl BCEX OKTaBHBIX 1TOJI0C, 1b,
CII =10lg A .
4
4 TlomydeHHBIE pe3yNbTATHl CBECTH B TAONUIy M CPABHHUTH C TPEOOBAHMSIMHU
CaHNWTAPHBIX HOPM.
[IpenensHo nmomyctumble ypoBHnm (ITY) myma Ha pabodmx MmecTax B
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MPOU3BOACTBEHHOM TIOMEIICHUH ONpeNeNuTh Mo Tabmume 2 [57] win no tabnuie
B.1L

5 Caenatp BIBOIBI (00OOIIMTE pe3yNnbTaThl pacuera). [Ipu mpeBBIMICHHA
pacyetHbIXx ypoBHel myma [1[Y HeoOX0amMO TpeUIOKHUTH PEKOMEHIAlUH 0

€ro yCTPaHEHHIO.
Jlumepamypa: [5, 10, 11, 19, 20, 24, 29, 51, 57, 78, 79].

3ATAYA Ne 3
IIpousBecTr pacueT MOJTHHUE3AIIUTHI MPOM3BOACTBEHHOIO 3[aHHUSI OTMHOYHBIM
CTEP)KHEBBIM MOJTHUEOTBO/IOM.
HcxoaHble AaHHbIE TPHHATH MO BapHUaHTy, HOMEP KOTOPOrO COBIAJAeT C
nocneanel mudpoit yuedbxoro nmdpa (tradbauna 7).

YkazaHus K pellieHUuI0 3a1a4u
1 IlpuBectu pacyeTHyI0 cXeMy MOJIHHEOTBOAA. [IprMep cXeMbl 30HBI 3aIIUTHI
OIMHOYHOI'0 CTEPIKHEBOI'0 MOJIHUCOTBO/IA TIPE/ICTABIICH HA PUCYHKE 4.
2 Ol'[pelleJ'II/ITb BEPOATHOC YUCIO YAapOB MOJIHHMHU B I'OA B 3/ITaHUC

N = (4 + 6hy)(B + 6h)n-10°C,
rae A, B — COOTBETCTBEHHO IIUPUHA U JJTHHA 3aIHIACMOr0 31aHUsI, M;
hx — HanGobIIas BEICOTA 3IaHMS, M;

N — cpegHee YHCIO yJapoB MOJHHMU B roa Ha | KMZ. Omnpenensiercs B
3aBUCHMOCTH OT MHTEHCHBHOCTH TPO30BOM JEITENBHOCTH coracHo 1. 3 [91].

Tabnuuma 7— BbiGop BapuanTa 3axaun

Bapuantst
1 2 3 4 5 6 7 8 9 0

Hcxonnbie nannbie

Kareropust  oObekra
110 MOJIHUE3AIIUTe 11 1l 11 1l 11 1l 1l Il 1l Il

Pa3mepsl o0bexTa, M:

- BBICOTA 11 | 10 | 14 | 16 | 18 | 25 | 22 | 24 | 26 | 28
- MIUpUHA 6,5 7 8 10 | 10 | 11 | 15 | 14 | 18 | 18
- JUIMHA 15 | 26 | 20 | 18 | 19 | 20 | 21 | 22 | 22 | 30
HHTEeHCHBHOCTD
rPO30BOH

nesitenpHoCcTH, w/ron  (10-20[20-4040-60/60-80] > 80 [10-20[20-40/40-60/60-80| > 80

3 VYcTaHOBUTH THN 30HBI 3alUTBI  MOJHUEOTBOAa. Ompenesnsiercss B
3aBUCHMMOCTH OT 3HaueHuss N W KATeropuM MOJHHE3AlIUTHl  OOBEKTA.
PekoMeHIanuu 1mo BEI0OPY 30HbI 3alUThHI IPHBEIEHB! Ha ¢. 19 [91].

4 OmpenenuT MUHAMAIbHOE PACCTOSHHE MEKAY MOJHHEOTBOJIOM U
00BeKkTOM. [IpHHUMAETCS CaMOCTOATENBHO COTIacHo 11.5 TiraBsr | [91].

5 VCTaHOBUTH TOPH30HTAIBHOE CEYEHHE 30HBI 3alMTHl Ry Ha BeIcoTE hy —
COIJIACHO JIAHHBIM, TIOJTyICHHBIM paHee.

6 PaccuuraTh BBICOTY CTEP)KHEBOro MOJHHeoTBoma h mo 150 M w
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TOPU3OHTAJIBHOC CCUCHNEC 30HbI 3allUThI Ro Ha BBICOTC ho 10 Q)opMynaM:

30Ha THIIA A h, = 0,85h;

Ro = (1,1 - 0,002h) h;

Rx = (1,1 — 0,002h)(h — hy /0,85);
30Ha TMHAa b ho = 0,92h;

Ro = 1,5h;

Rx = 1,5(h — hx/0,92);

h = (Rx + 1,63hx)/1,5.

7 Cnenatb BBIBOABI (0000IUTE PE3yabTATHl pacyera).
Jlumepamypa: [8, 11, 12, 19, 30, 91].

3AJTAYA Ne 4
Paccuurath CTpOm W3 CTAJBHOrO KaHAaTa, MpeAHA3HAYCHHBIA IS
TiepeMeIIeHus Tpy3a.
I/ICXOJIHBIC JaHHBIC TIPUHATH 110 BapI/IaHTy, HOMEp KOTOpPOIro COBIIAJac€T C
nocieaHel mudpoit yaebroro mmdpa (Tabmumna 8).

Yka3zanus K pelieHUIO 3a1a4M
1 TlpuBectu cxeMy cTpomoBku rpy3a. JKemaTedpbHO mOA0OpaTh TIpys3,
oTHocsIMiics K cdepe Bamed nesrenbHOCTH. [IpuMmep cxembl ajisi pacuera
YCUIIMI B BETBSAX KaHATa MpuBeneH Ha prucynke 111.3 [11].
2 MapkupoBOUHYIO TpYIIy KaHaTa II0 BPEMEHHOMY COIPOTHBIICHHUIO
pa3psBy npuHATH paBHoi 1800 MIla.
Tabnuuma 8- BeiGop BapuanTa 3axaun

Hcxonubie naHHbIE Bapuanti:
1 2 3 4 5 6 7 8 9 0

Macca rpy3a, T 251 3 | 45| 4 | 15(35| 4 |45 2 3
Ywucno BeTBEH cTpoma 2 4 4 4 2 4 2 4 2 4
Paccrosnus mexmy
TOYKAMH 3aKPETUICHUSI, M:

- 0 JUTUHE 30| 4 [38|35| 4 |35] 3 [45]32|30

- IIMPHHE — |15 2 | 15| — 2 - |15 - |18
Yron Hak/IoHa KaHaTa K
BEPTHKAJIH, IPaj 60 | 45130 | 45| 30| 45| 30 | 60 | 30 | 45
Koaddumuent 3anaca
MIPOYHOCTH 55(50| 6 |[55|50]| 6 5 [55|50]| 6

3 OmpenenuTh HAaTSHKEHUE, BOSHUKAIOIIEE B KXKIOH BeTBH cTpoma (6e3 ydera
TUHAMAYECKON Harpy3ku), KH,
S=Q/ (n cosa),
rae Q — Bec mogHUMaeMoro rpysa, kH, Q =m g;
M — Macca IMOTHIMAeMOro TPY3a, KT;
N — o0IIee YUCIIO BETBEH CcTpomna;
0L — YTOJI HAKJIOHA KaHaTa K BEPTHKAIH, TPas.
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4 BpruncnuTh pacdeTHOE pa3phlBHOE YCHIIEHHE B BETBH cTpora, KH,
R = Sks,

rae ks — koaGhduIMeHT 3amaca MPOYHOCTH, KOTOPBIH OMPEACNACTCS C Y4EeTOM
pekomeHaaruii (tabmua I'.2);

5 OmpenenuTh AJIMHY BETBEH CTpONa pacCcuuTaTh B 3aBHCUMOCTH OT
TIPUBENICHHOW CXEMBI CTPOIIOBKH, HCIIOIb3Yys TPUTOHOMETpUYECKHE (DYHKIIHH.

6 ITomo6pats o 'OCTy nuameTp kaHaTa U IMPUBECTH YCIOBHOE 000O3HAUCHUE
kaHata Juiss ctporoB. Mcmomb3ys tabmuiy 1.1 [11] wim Ttabmumy I'.3, mo
pa3pbIBHOMY YCWIIMIO BBIOpaTh KaHAT (pacyeTHOE pPa3phIBHOE YCHWIIHME JOJDKHO
OBbITh MEHBIIE BPEMEHHOI'O CONPOTHBIICHHUS pa3phIBY U OiipKaiiliiee K HEMY IO
3HAYEHHIO) M YCTAHOBUTDH €r0 TEXHUYECKUE JaHHBIE.

7 VYxa3arp OpakoBOYHblE NPU3HAKM KaHaTa. bpaKoBOUHbIE NPU3IHAKH
NpUBE/ICHBI B prioxkenusix 19 u 21 [44] .

8 Cnenatb BbIBOABI (000OOIUTE PE3YabTATHI pacyera).

Jlumepamypa: [8, 11, 29, 44, 90].

3AJAYA Ne 5
[pou3BecTH KOMTMIECTBEHHYIO OIICHKY YCIOBHHI Tpyna Ha pabodeM MecTe MpH
BBIIIOJIHCHHU PA0OT Ha MPEANPHSITHHA B IPOIECCE aTTECTALMH PabOYMX MeCT.
[IponomkuTensHOCTh padouei cMeHsI 8 4.
VcxonHble NaHHBIC OPHUHATH [0 BApHAHTY, HOMEP KOTOPOrO COBIAIaceT ¢

nocneaue# udppoit yuebroro mudpa (tabnuma 9).
Taonuuma 9 - BeiGop BapuanTa 3axaun

BapuanTst
1 2 3 4 5 6 7 8 9 0

Hcxonnbie nanubie

Bpeonvie  xumuueckue
selyecmea u nolib.

i

g = < g é E[ < g s )

- HAUMEHOBAHHUE 28 =& 85 E|s8 8 8§+ 528 5E LE

O X <o O & 21 O 05 ®3 O5 Ol E &
- koHUeHTpanus, mr/m3| 2,5 | 5,6 (0,15 30 | 0,3 |56 | 72|21 (012 1,8
- BpeMsi JIeHCTBUsL, 4 3 4 25|35 4 5 45| 2,5 2 3
Bubpayus:
- ypoBeHb, 1b - 92 | - 87 | - - - - - | 88
- BpeMsi IeHCTBUsL, 4 — 2 — 4 — — — — - 118
Llym:
- ypoBeHb, 1b A 86 | 88 | 72 | 82 | 82 | 81 | 86 | 88 | 70 | 90

- BpeMsi JIeUCTBUsL, 4 6 6 6 4 4 5 45 5 55 6
Iocmosnnas paboma 6
Heomaniueaemom

nomeujenuu + — + — + = + = = +
IHocmosnnaa paboma na — + — — — + — + + —
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OMKPLIMOM 8030yXe

Obwas Qusuyeckasn
ouHamMuyeckas nazpysKa,
kr-m-1000 45| 15| 150 165| 55| 85| 75| 90| 48| 81
Pabouan nosa u

nepemeuyenie
npocmpancmee:

- HaXOXX/ICHUE B
HaKJIOHHOM I1OJIOXKEHUH
csbite 30°, % BpeMeHH
CMEHBI

- TIePEeXOIbl,
00YCIIOBJICHHBIC
TEXHOJIOTHIECKHM
HpOIIECCOM, KM B CMEHY 321|154 |45 | 11,2 - - 76 | 75 - 8,6
Omoyuonamshoe
Hanpsxicenue:

- OMACHOCTb Hae3/ia
HOJBHKHOTO COCTaBa

- OMACHOCTB MOPaKEHHS
IEKTPUYECKUM TOKOM + — — — + — — - - +
Paboma c uepedyrowetics
HOUHOU cMeHol no epaguky|  + + + + +

Yka3zaHus K peliecHUIO 3212491

1 B coorBercTBUHM ¢ HCXOAHBIMH JaHHbIMH, monb3ysick CCBT u CH,
ompenenuts 3Hauenust [1JAK u TIY nnst dakropoB ycioBuil Tpyna mpu 3TOM
MO>XXHO MCTIOJIb30BaTh npuioxenus B, J1, E.

2 C yuerom KpurepueB ansi OIEHKH YCIOBHH TpyAa IO IPEBBIILICHIIO
snavenuid [1IK u [1/IY, onacHOCTH M BpEIHOCTH OMPENETUTh OAJUIBHYIO OLEHKY
o kaxaomy dakropy bi (mpunoxenwue 7 [18]).

3 Onpenenuts GakTuueckue O0aIbl (PaKTOPOB YCIOBHUI TPy, YUUTHIBAIOIIHE
CTENeHb M OIACHOCTH OTAENBHBIX (DaKTOPOB C YUETOM MPOJOIDKUTEIBFHOCTH MX
JENCTBUSL, 110 BBIPAKEHHUIO

bByi = bi Kipi,
rae Kypi — K03 HUIMEHT NpOTOIDKUTENLHOCTH BO3ACHCTBHS (haKkTopa,
KBpi = tui /Tp4CM ;
t,i — TIPOMOIKUTENBHOCTD IEHCTBHS i-TO (pakTOpa B TeUEHHe pabodeii CMEHBT;
Tp.cv — IPOJOIKUTETBHOCT pabodeii CMEHBI.

4 OmpenenuTh CyMMapHy!O OaUTBHYIO OIEHKY YCIOBHH Tpyaa Ha pabodem
MecTe, KOTOpasi PacCUUTHIBAETCA C yI€TOM (PaKTHIECKMX OaJTBHBIX OICHOK II0
KaxaoMy (akTopy yCIOBHH Tpy/a,

n
Boowi = ZBq)i .
i=1

5 VYcraHoBUTH pa3Mmep JAOIUIATHl K Tapu(QHOW CTaBKE WCXOAS W3
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KOJIMYECTBEHHOW OIIGHKM YcioBud Tpyaa. [lpu >ToM pasmep JAomuiatel B
MIPOIICHTaX K Tapu(HOW cTaBKe 1-ro paspsaa 3a KakIblil yac pabOTHI B OCOOBIX
ycrmousx TpuHATH 1mo 1.32 [18]. doHm pabodero BpeMEHH NPHHATH IO
JIENCTBYIOIUM HOPMaM.

6 OdhopMUTh KapTy YCIOBHHI Tpyia Ha pabodeM MecTe.

ITpumep odopmIiteHHsT KapThl YCIOBHU Tpy/a npuBeaeH B [88].

Jlumepamypa: [18, 56-58,75, 94].

3ATAYA Ne 6
OmnpenenuTs COrJacHO TPEeOOBAHHMSAM HOPM MPOEKTHPOBAHHS pACYETHOE M
HEOOXOMMMOE BpeMsi 3BaKyallMd JIOJed W3 TMOMENIEHHIH MPOM3BOJICTBEHHOTO
3AHYS.
HcxoaHble AaHHbIE TPHHATH MO BapUaHTy, HOMEP KOTOPOro COBIAJAeT C
nocyeaHel mudpoit yaebuoro mmppa (tabmuna 10).

Yka3zaHus K pelieHUIO 3a1a4M

1 BbiOpaTh pacyeTHyl0 CXeMy COIIaCHO JaHHBIM B  3aJIaHUH.
[Tpubnu3uTenpHas cxema BaKyalldy JIOJei U3 TPOU3BOACTBEHHBIX MOMEIICHUI
npejicTaBieHa Ha pucyHke 3 wik Ha pucynke XVII.2 [11].

2 CpenHiol0 IUIOIIAAb TOPU3OHTAIBHOM MPOSKIUH 4YeJOoBeKa IPHHAThH
CaMOCTOATENbHO. B COOTBETCTBMM C HOpPMamMHM HPOEKTUPOBAHUS CPERHSA
IUIOIab TOPHM30HTAJIBHON NPOEKIUM 4YeJIOBeKa NPUHUMACTCS: B3pPOCIOrO B
sumHell ogexe — 0,125, B3pocioro B neTHeit onexe — 0,1, nogpoctka — 0,07 M2,

3 lllupuny aBepHOrO NMpoeMa IpUHITh He MeHee 1,6 M.

Tabnuuma 9-— BeiGop BapuanTa 3axaun

Hcxonubie naHHbIC Bapuantor
1 2 3 4 5 6 7 8 9 0

Kareropus npoussoacrea | p B B B
OGreM novenieHus, Thic. m° 10 | 15 | 45|15 | 30 | 35| 40| 45| 15| 60
Uucno moaeil Ha IepBOM
y4acTKe 40 | 45 | 50 | 55 | 45 | 65 | 50 | 45 | 60 | 70
JuHa y4yacTka, M:

- IEPBOTO 11 35| 30| 33| 40| 28| 40| 42| 44| 46| 48

- BTOPOTO 12 25| 16| 27| 28| 19| 30| 21| 22| 28| 24

- TPEThero I3 11 25| 12| 25| 13| 25| 12| 15| 20| 25
IlIupuna yuactka, Mm:

- IepBOro 81 40(132|28(36(38|27|26|35|34]28

- BTOpOTO 62 35(128(25(28(27(26|25[24|26|24

- TPEThEro d3 21120]18]19]18]21]119] 2]19]19

4 OHPG,ZIGJ'II/ITB TJIOTHOCTD JIFOZACKOI'O IMTOTOKA HAa NEPBOM YyHaCTKE
D1 =N; f/(|161) )
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rnae N1 — uuncio nozeit Ha IepBOM yJacTKe, Yell.;
f — cpenHss TWIOMAL TOPU3OHTAIBHOM IPOEKIMK YeIOBEKa, M2 |
|1 — nrHA MepBoOro yyacTka, M;
01 — MpHHA NIEPBOTO Y4acTKa, M.
5 CKOpOCTh OBIKEHUS Vi ¥ MHTEHCUBHOCTB JBW)KEHHS (i JIIOJCKOrO OTOKA
[0 TOPU3OHTAJIFHOMY ITyTH Ha NEPBOM YYacTKE yCTaHABIMBAETCA MO JaHHBIM,
TIPUBENICHHBIM B NIpHiIoKeHnH JK.
6 Bpewms nBUKEHUS JIIOACKOro MOTOKA HA MEPBOM Y4acTKe U MOCIEAYOLINX

ti=lilv.

7 VIHTEHCUBHOCTh JBWXKEHUS JIOJICKOrO IMOTOKAa Ha YydYacTkax NyTH H
COOTBETCTBYIOIINE CKOPOCTHU NBIKEHUsS. VHTEHCHMBHOCTH JIBIKEHHSI JIFOJCKOTO
MOTOKA, M/MUH, paCCYUTHIBAETCS 1Mo popMmyie

gi = Q-1 01/ &i .

CKopocTH JBWKEHMS JIIOACKOTO IOTOKAa YCTaHABJIMBAIOTCA IO JAHHBIM,
MIPUBEJEHHBIM B MPUJIO)KEeHUU B.
8 PacueTHOE BpeMs, MUH, IBaKyaIlH JroAei

tpacq = ztl ’

rae t — BpeMs JBIKEHNUS JTI0JeH 110 OTAENEHOMY Y4acTKY, MHH;

9 TpebOoBanus K MyTsAM dBaKyanuu Heodxommo orpenenuts no CHB 2.02.02-01
DOBakyalys JII0fIeil U3 31aHUH U COOPYXKEHHH TP ToXkKape, a He0OXOAMMOE BpeMsi
9BaKyallud JIFOJEH MOXHO ONpeIeNuTh 10 NpuiokeHWto JK B 3aBUCMMOCTH OT
CTENIeHH OTHECTOMKOCTH, KaTeropuH HPOU3BOJCTBA IO B3PHIBONOKAPOONACHOCTH U
00beMa MOMEILCHHIL.

10 Cuenatb BbIBOIbl. HeoOX0naMMO CpaBHUTH pacdeTHOE BPEMs IBaKyalllH C
HeoOXoauMbIM. [lpu  HapymieHHMHM yciuoBHS — O€30MAaCHOCTH  IPEIOKHTE
BapUaHTHBIE PEIICHUS YBAKYALMH JTIOJeH U3 MPOU3BOICTBEHHOTO IIOMEILIEHHS.

Jlumepamypa: [2, 3, 11, 14, 19, 22, 30, 64].

3AJAYA Ne 7
PaccuntaTh  TEXHMKO-3KOHOMHYECKHE  XAPAKTEPUCTUKH  OCBETHUTEIBHOM
YCTAaHOBKH [UIS TPOW3BOJCTBEHHOIO IIOMEIICHUS C OOMIMM paBHOMEPHBIM
OCBELICHUEM.
VcxonHple naHHBIE TPHUHATH 110 BapHaHTy, HOMEp KOTOPOI'O COBIAIAeT C
nocineHeH uppoit yaebroro mmdppa (tabmuma 11).

Tabnuuma 11— BeiGop BapuaHTa 3a1a4un

I/ICXOHHHB JaHHBIC BapHaHTLI
1 2 3 4 5 6 7 8 9 0
Paspsi 3puTenbHOi paboTh NARIERIERARARVYARVAR AR
[onpaspsin 3putensHO paboTel | 6 B 0 B 0 B a B 0 B
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Pa3mepsl OMEILEHUS, M:
- JUTHA 16| 18| 14| 16| 18| 16| 14| 14| 18| 24
- MIUpUHA 8| 8| 8| 10| 84| 86| 10| 10| 10| 20
- BBICOTA 46| 40| 3,6] 42| 3,6] 42| 36| 42| 36| 42
Tun ncrodnuKa cseta JIAUJIXB| JIb JIAUJIXE| JIb JIALJIXE| JIb | JIb
[orpebisemas MOIITHOCTh
HWCTOYHMKA CBETa, BT 20140 | 65|80 |20 | 40 | 65 | 80 | 20 | 80
KoaddurmenTsr orpaskeHus:
- TIOTOJIKA 05(05(05(05(03|05]|0,7|05|05]0,7
- CTeH 03(03/03/03|01]03]05]03]03]05

YkazaHus K pellieHUIo 3a1a4u

1 Pacuer ocBeTHTENHFHON YCTaHOBKH MJIsI MPOW3BOJICTBEHHOTO MOMEIICHUS
BBINOJHUTh 110 METONY KOI(QUIMEHTa HCIOJIBL30BAHUSI CBETOBOTO IIOTOKA
OCBETHTENIFHOM YCTAaHOBKH.

2 Tlo CHBb 2.04.05-98 ycTaHOBUTB:

a) HOPMHPOBAHHYIO OCBEIIEHHOCTh Ha pabouell MOBEPXHOCTH FEmin MO
tabnuie 1 [71]; pabouyro mOBepXHOCTh MPHHATH Ha BhicoTe 0,8 M OT mona;

0) kodhduIMEeHT 3amaca, COAEPXKAHWE MbUIM M APYTUX IpUMeceid B
BO3JIYIIIHOM cpezie (IPHHATH CaMOCTOATENbHO 1o Tabswie 3 [71]).

3 BoiOpaTh THD  CBETWIBHHMKA  COIJIACHO  YCIOBUSM  Cpembl B
MIPOU3BOJICTBEHHOM ITOMEILEHHN.

4 OmpenenuTh pacyeTHYIO BBICOTY IIOJBECA CBETHIHLHHUKA

hp = H - hle ’
rze H — BbICOTa MOABECA CBETUIIHUKA HAJl TIOJIOM, M;
hp.n — BeICOTa paboueii TOBEPXHOCTH, M.

5 HaiiTu WHAEKC MOMEIIEHHUS M TO CIPABOYHBIM TaOIHIAM OINPEICITUTh
KO3 (PUIMEHT UCTIOIb30BaHUS CBETOBOI'O IIOTOKA OCBETHTEIBHON YCTAHOBKH.

Hupekc nomemeHus

i= S
h,(4 + B)
rae S — wIomanh MOMEIIeHUS, M2,
A, B — cCOOTBETCTBEHHO UIMHA U ITUPHHA TOMEIIEHHS, M.

KospduumeHT ucnons3oBaHus CBETOBOrO IIOTOKA 1)  OCBETHUTENILHOU
YCTAaHOBKM ycTaHaBimBaercss mno tabmuue I[1.4.1 mnpunokenuss 4 [95] B
3aBHCHMOCTH OT THIIAa CBETHWJIPHUKA W KOA(Q(HUIIMEHTOB OTPAXKEHHS TOTOIKA Py U
CTEH P .

6 YcraHoButh KOXPPHUIMEHT Z, XapaKTepH3YyIOIMUA HEPaBHOMEPHOCTH
OCBEIICHMs, W KOdQQUIMEHT 3aTeHeHWs V. 3HadeHUs KD UIIEHTOB
TIPUHAMAIOTCS CAMOCTOSTENIFHO Ha OCHOBaHMH 11. 2.7.2 [95].

7 PaccumraTh TpeOyeMbIii CBETOBOW IOTOK BCEX JIAMII W KOJIUYECTBO
CBETWJIFHHUKOB TI0 (hopmyre
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_EnKSZ
nv
rae Emin — HOPMHUPOBaHHASI OCBEIIEHHOCTh Ha paboueil MOBEPXHOCTH, JIK;
K — xoa¢punmenr 3anaca;
S — mIoMmA b TOMEIIEHHs, M2 .
Kosm4ecTBO CBETHIEHUKOB

F

o

I:0
Ne ="t
n I
rne N — KOJHUYECTBO JiIaMII B CBETUIIbHUKE, IIT. I[J'Ii{ OCBCHICHUA

NPOM3BOJICTBEHHBIX TMMOMEIICHHH HCIONB3YIOTCS IBYXJIAMIIOBBIC HITH
YETHIPEXJIAMITOBBIC CBETHIILHUKHY;

F. — cBeTOBOIi MOTOK JIaMIibl, JIM. 3HAYCHHE BBIOMPACTCS MO MPUIOKEHHIO 1,

tabnuna I1.1.2 [89] B 3aBUCHMOCTH OT THIIA ¥ MOIIHOCTH JIAMIIBI.

8 [TIlpuBecT cXeMy pa3MEIICHHS CBETHJIBHHKOB, 00ECIIEUHBAIOIIYIO
paBHOMEPHOE pACIpE/Ie/ICHHEe OCBEIEHHOCTH C YYeTOM HAWBBITOMHEHIIIEro
OTHOCHUTENFHOTO PACCTOSHHUS MEXIy HUMH. PEKOMEHIAIMH 10 pPa3MEIICHHIO
CBETHJIPHUKOB B MTOMEIICHHH TIpUBeneHsb! B 1. 2.6 [89].

9 OnpenenuTs NEHCTBUTEILHYIO OCBELIEHHOCTh paboueil MOBEpXHOCTH

nF,

ECI) = Enin
o
10 PaccunTaTh CyMMapHYI0 YCTaHOBJIEHHYIO MOIIHOCTb OCBETHUTENBHOM
YCTaHOBKH C Y4ETOM KOJIMYECTBA HCTOYHUKOB CBETA M MX MOIIHOCTH.
11 Onpenenuth rofoBble 3aTpaThl Ha MOTPEOISIEMYIO J3JIEKTPOIHEPTHIO C
Yy4EeTOM JACHCTBYIOMIMX Tapu(OB 1 rooBoro (poHma pabouero BpeMeHH.
Jlumepamypa: [11, 15-17, 27-29, 35, 71, 95].

3AJAYA Ne 8
PaccuutaTh pacxom BOIBl Ha TYIICHHE MOXKAPOB Ul IMPOSKTHPYEMOrO
XO3SHCTBEHHO-IPOTUBOIIOXKAPHOTO ~ BOAOIPOBOAA,  [PEAHA3HAYCHHOrO UL
00CITy)KUBaHUS IPOM3BOACTBEHHOTO MPEIIPUATHS U HACSICHHOTO MyHKTA.
HcxonHble NaHHBIC OPHHATH IO BAPHAHTY, HOMEP KOTOPOrO COBIAIacT C
nocieaHeH 1uppoit yaebHoro mmdppa (tabmuna 12).

Tabnuuma 12— BeiGop BapuanTa 3agaun

BapuanTtst

Wcxonnsie JTaHHBIC

1 2 3 4 5 6 7 8 9 0
[Inomane TEPPUTOPUU
MIPOMBIIIIEHHOTO MIPEATPUSTHS,
ra 140]250|200|100|110|220|170] 130|120 210
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OO6beM 371aHHSL, THIC. M ol o ol o
n| o n| o
o| | ®| o| o] ol ol ol «| ®
< | | < < N N <t | |
| o o | | | | | o o
o| | | vw| o o ol ol &| v
™ | N N N — — ™ — N
Kareropus 3JIaHUN o
M0’KapHON OacHOCTH Bl1| b |B2| b |T1|B3| b |B4| b | I
KonuyecTtro KUTENneH B
HaCeJICHHOM ITyHKTe, Thic. wen. | 12 | 26 | 58 | 12 | 30 [ 18 | 14 | 33| 18 | 28
Bricora 31aHMi B 3Ta)kax 2 3 2 4 2 4 2 3 2 4
HpuMettaHue - Pacxoz[ BOJBI HA HAPYXKHOEC MOXKAPOTYIICHUE NPUHATH IJIsI IPOU3BOACTBEHHBIX
3naHuii ¢ (oHapsMu, a Takke Oe3 (Qonapeit mmpuHOit 10 60 M. IIpoM3BOICTBEHHBIE H
XO3ﬂﬁCTBeHHO-l’[HTLCBLIe HYXJbl HC YIUTBIBATh.

YkazaHus K pellieHUIO 3a/1a4u

1 3panusa npousBOACTBEHHOro mpeAnpusatus otHect K [ u Il cremeHsm
OTHECTOMKOCTH.

2 Tlo CHBb 4.01.02-03 «IIporuBonoxxapHoe BOJOCHAOXKEHHE» WM IO
MPUITO0KECHUIO I/I, YCTaHOBUTH BO3MOKHOE€ KOJMYECTBO ITIOXKApPOB U BpEMS UX
TYILIEHUS.

PacueTHOe KONMYECTBO OJHOBPEMEHHBIX IIOKapOB Ha IMPOHM3BOJICTBEHHBIX
NPENNPUITUSX 3aBUCUT OT 3aHMMAaeMOW IUIOIAJN OOBEKTa U ONpeNeNsercs Io
. 5.20-5.21 CHbB 4.01.02-03 «[IpoTHBOnOKapHOE BOAOCHAOXKCHUEY» HIIH 1O
npuiiokeHuro U.

IIpomomKUTENbHOCT,  TYIIEGHUS  MOXKapoB  3aBUCUT  OT  CTEIEHH
OTHECTOMKOCTH 3/IJaHUsI U KaTETOPUH B3PBIBOIIOKAPOOIACHOCTH U ONPEAEISIETCS
mo 1. 5.22 CHb 4.01.02-03. PacyerHast npoaO/KUTEIBHOCT TYIICHHUS TOXapa
JOJDKHA NIPUHUMAThCA paBHOU 3 4, a 1y 3manuit -1V cremeneil oraecroiikocti
kareropuit B4, I'l, I'2 u /I mponomKUTeNbHOCTD TYIICHHS MToXapa — 2 4.

3 Hcnonb3ys naHHBIE, IPUBEACHHBIE B IPHIIOKeHNU 1, onpenenuTs:

a) 00bEMBI BOZIbI HA HAPYXKHOE U BHYTPEHHEE MOKapOTYILIEHUE Ha TePPUTOPUH
MPOU3BOICTBEHHOTO TIPEANPHATHS (ycTaHaBmuBaercs o . 5 CHB 4.01.02-03):

W, = 3600 - QTN '
1000
rae Wy — 00beM BOJIbI Ha HAPYKHOE OKAPOTYLIEHHE, M°;
Qu — pacxol BO/IbI HA HAPYXKHOE TIOKAPOTYIICHUE, J1/C;
T, — HOPMaTHBHAsl IIPOJOJDKUTENIFHOCTD TYIICHNUS 1T0Xapa, d;
N — KOJIMYIECTBO OTHOBPEMEHHBIX MOKaPOB;
W 3600 - Qy,T.C
BH 1(x)o !
rae Wy, — 00beM BOJIbl HA BHYTPEHHEE I10KAPOTYILEHHE, M°;
Qsu — Pacxox BOABI Ha BHYTPEHHEE [TOXKAPOTYIICHHUE, JI/C;
T, — HOpPMaTHBHAsI ITPOJIOJDKUTEIILHOCTD TYIICHNUS 1T0oXapa, 1
€ — KOIIMYECTBO CTPYH NP BHYTPEHHEM TTOXKAPOTYILIEHNH,
0) pacxox BOmbI M ee 00bEM Ha HapyXHOE MOXKapOTYIICHHE B HACEICHHOM
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nyHkre (ycranaBnuBaetcs mo tadiuie 2 CHB 4.01.02-03);

B) oOmMii 00beM BOABI Ha TOXKApOTYIICHHE C YUYETOM HPOJOJKHTEIFHOCTH
TYHIEHUS JOJDKEH YYWTHIBATH OOBEMBI Ha Hapy)XHOE I0KAapOTYIIEHHE W
BHYTpEHHEE;

T') HENIPUKOCHOBEHHBIN MPOTHBONIOKAPHBIH 3a11ac BOJIBI 1 MaKCHMaJIbHBIN CPOK
ero BoccraHoBimeHus (ycramaBmuBaercsi mo 1. 12 CHB  4.01.02-03).
MaxkcuMalbHBIH CPOK BOCCTaHOBIICHUS! HENPUKOCHOBEHHOTO ITOXKApHOTO o0bema
BOJIbI B HACEJIEHHBIX ITyHKTaX U HA MPOMBIIIIEHHBIX NPEANPUATUAX CO 3JaHUSIMU
kareropuii A, b, BI-B3 nomxken ObiTh He Ooiee 24 4, a Ha NPEANPUITHIX CO
3paHuaMu kateropui B4, I'l, I'2 u [T — 36 4. J{ns npeanpusaTuii ¢ pacxoramMy BOJbI
Ha Hapy)xHoe noxaporymieHue 20 J1/c 1 MeHee JOIMyCKaeTCsl YBETUUUBATh BpeMs
BOCCT@HOBJICHHUSI HETIPUKOCHOBEHHOTO MOKapPHOTO 00beMa INMpU HAIMYHMH 3JIaHUH
kareropuii B4, I'l, I'2 u J] 1o 48 4, a npu Hammuuu 3nanuii kareropuii B1-B3 — 36
.

4 Cnenatb BBIBOJIBI (00OOIINTH PE3YNITATHI PACUETA).
Jlumepamypa: [2, 22, 30, 66, 69].

3AJAYA Ne 9
[IponsBecTu pacdeT 3alIUTHOTO 3a3EMJICHHUS IEKTPUUECKOTO 00OpYyHAOBaHU
MPOU3BOACTBEHHOIO  IMOMEIIEHUS.  DJIEKTPOOOOpyNOBaHHME MONKIIOUEHO K
aNeKTpuueckoii cern HanpspbkeHuem 380/220 B. EctectBeHHble 3a3eMinTenu
BOJIU3U OTCYTCTBYIOT.
VcxonHple naHHBIE NPHUHATH 110 BapHaHTy, HOMEP KOTOPOro COBIAgaer ¢
nocneanHeH 1udppoi yaebuoro mmdppa (tabmuna 13).

Yka3zaHus K pelieHUI0 3212491

IIpu pemeHun qaHHOM 3aJa4d MOXKHO BOCIIOJIB30BATHCS IPUMEPOM 2.

1 CornacHo UMEOUIUMCSI JAHHBIM YCTaHOBHTH!

a) pacueTHyro cxemy. llpumep pacdeTHONH CcXeMbI M KOHCTPYKTHBHOT'O
HCITOTHEHUST 3a3EMJISIFOIIIETO YCTPOMCTRA MPUBEEH Ha pucyHke 5 [49];

6) yaenpHOE conpoTHBiIeHne rpyHTa. Onpenensiercs mo npurokenunio 2 [49];

B) KOI(DGHIMEHTBI CE30HHOCTH IS pacdera BepTUKAIbHBIX K U
rOpU30HTANBHBIX K" 3a3eMIIUTeNCH, YIUTHIBAIOMING BIUSHAC KIMMATHIECKHX 30H
(ompemenstrorest o puokeHuto 3 [49]);

I) BEJMYMHY HAHOOJBIIEr0 JOMYCTHMOIO CONPOTHBICHHUS 3a3€MIIAIOIIETO
ycrpotictBa R,. JlaHHas BemmumHa pernamentupyercs [IpaBumamu ycTporcTBa
snekrpoycranoBok (ITYD) u Moxer GBITE onpeenena mo Tadmwuie 3 [49].

Tabnuma 13— BbiGop BapuanTa 3agaun

BapuanTst
1 2]3]4]5]6]7]8]9]o0

Hcxonnsie JTaHHBIC

47



MomHoCTh
TpanchopMaTopHOi
nojcradiyy, kB-A 480|520|120|380| 90 | 120|380| 420|260 | 80
[ [
E| | E| 5| 8| BE| E| 2| E| 8
—~ 5 O B E &l =| & & E
= O O =
Knumartudeckast 30Ha (AVAII 1] ] | | ] 1m{ v | 1
3arunybnenne, M 09/10[08[09/09/08[/09/08]10][08
Juaa BEPTHKAILHOTO
3a3€MIIATENS, M 3512920 25|30(32|30|28|25]|3,0
Jlmamerp 3a3eMIIHTeNs, MM 40| 45| 50| 55| 60| 40| 55| 60 | 50 | 45
[iprHa MoIock CBSI3H, MM 60| 60| 50| 60| 45| 70| 60 | 50 | 50 | 40

2 Omnpenenurs:
a) pacyeTHble 3HA4YCHHUs YAEIBHOI'O CONPOTUBIEHHS TpyHTa  JJIs

BEPTUKAIBHBIX U NMPOTSDKEHHBIX 3a3eMITUTENCH:
B _ B.
Prp = pkac !

II I .
Prp = Puke ;
6) CONpPOTHBJIEHUE PACTEKAHHIO OJMHOYHOTO BEPTUKAILHOTO 3a3eMIHTeNs, OM,
. 21 14t +1
R, =0,366 ™ 1g[ =+ = '
| d 24t —1
rze | — pacyeTHas JMHA 323€MIIMTENS, M;

d — muamerp 3a3eMiIUTEINS, M;
t — paccTosHHME OT IOBEPXHOCTH 3€MJIM JO CEPEAUHBI BEPTHKAIBHOIO

3a3eMIIUTENIS, M. PacCUUTBIBACTCSI C y4eTOM paccTosHus h OT OBEpXHOCTH
3eMITH JI0 BEpXHETo Topiia 3a3emiutens 1o ¢popmyie t = (1/2) + h;

B) KOO(Q(UIMEHT  HCIOJB30BaHHMS  BEPTHKAIBHOTO  3a3€MJIMTENS
(9KpaHUpOBaHUs) To. YcCTaHaBiuBaercs mo mnpuiokeHuo 4 [49] ¢ yderom
COOTHOILICHHST PACCTOSIHUSL MEXKIY BEPTHKAJIbHBIMHU 3a3eMIHTEISIME K muae all
Coorromtenue afl mpuarMaeTcs paBHbM 1, 2 wiu 3;

r) 1oTpeOHOE  KOJMMYECTBO  DIIEKTPOIIOB, MOJB3YACH  METOAOM
MIOCIIEZIOBATENILHOTO IPUOIMKEHUSL:

n=Ro/ (Rs Mo),
e Mo — KOIPQUIMEHT HCIONb30BaHUA 3a3EMIIMTENS, ONPEAENAeTCS I10
npunoxennto 4 [49].

[opsimok pacdera npuBeeH B IpuMepe 2;
I) JUTHHY COCIWHHUTEIBHOW IMOJOCHL. PaccumThIBaeTcCs C yUeTOM IPHHSATOU

CXeMBI PacIONIOKEHUSI BEPTUKAIBHBIX 3a3emuurenei (pu N <10 — B psin, a npu
n > 10 — o KoHTYPY):

L,=1,05a(n-1) mpun<10;
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L,=1,05an mpu N > 10;
€) COIPOTHUBIICHHUE PACTEKAHUIO MTPOTHKEHHOTO 3a3EMITHTEIS

n 2
R —0,366" 2 Ig 2bn |
L bh
rae b — IIrMprHa Cer[HHHTeHBHOﬁ I10JIOCHI 3a3EMJIAOIIICTO yCTpOﬁCTBa, M,
)K) O6H_lee COIPOTUBJICHUE CJIOKHOI'O 3a3C€MJIMTCIIA € YYETOM COIIPOTUBJICHUS
PaCTCKaHHIO COeI[I/IHI/ITeHI)HOﬁ ITOJIOCHI 1 BEPTUKAJIbHBIX JJICKTPOJI0B

R ___RR
P RmM, +R,NM,

rae Mo — KOI(QOHUIMEHT WCNONB30BaHMs (IKPAaHUPOBAHMS) IPOTSHIKEHHOTO
3a3eMITHTeNs. Y CTaHABIMBACTCS M0 mpuiiokenuto 4 [49].

3 Cnenare BbIBOAbI (0000mMTH pe3ynbTaThl pacueroB). [lomydeHHoe

3Ha4YeHHe Ry, HE JOIKHO MPEBBINIATh HOPMUPYEMOI BETHYUHBI, TO ecTh Rrp < R..

Ecnu nmaHHoe yClIOBHE HE  BBINOJHAETCS, TO HEOOXOAMMO HW3MEHHTh

reOMETPUUYECKHE XapPAKTEPUCTHKU CXEMBI U IOBTOPHO ITPOU3BECTH PACUET.
Jlumepamypa: [4, 8, 11, 15, 20, 24-29, 44, 49, 79].

3AJAYA Ne 10
Paccunrath TONMIMHY PE3MHOBBIX MPOKIAJOK IOJ JHEPreTHYECKYIo
YCTaHOBKY [UIS 3alUUTHl (yHAAMEHTa W pabdoyero Mecra OT IMHAMHYECKHX
BO3CHCTBUIA.
Vcxonuple naHHBIE NPHUHATH 110 BapHaHTy, HOMEP KOTOPOI'O COBHAJaeT ¢
nocineane 1udppoi yaebuoro mmdppa (tabmuna 14).

Yka3zaHusi K pellieHUI0 3212491
1 TlpuBecTn pacueTHyI0 cxeMy ycTaHOBKH. [Ipumep cxembl BHOPOW3OISIIIAU
SHEPTreTHYECKOM YCTAHOBKY MPUBEICH Ha puUCyHKe 79 [5].
B kadecTBe BUOPOaMOPTH3AaTOPOB MPHHATH PE3MHY CPEIHEH JKECTKOCTH WU
CHeLUaTbHBIX COPTOB.
2 OmpenenuTb:
a) 9acTOTy BBIHY)KJICHHBIX KoieOauwmid, [,

f = n/60,

rzie N — 9uciao 00OpPOTOB Balia ANEKTPOBHUIATENS, 00/MUH;
0) 9acToTy COOCTBEHHBIX KOJIeOaHUI yCTAHOBKHA Ha aMOPTH3aTOpax

fo = 5 I
X,
roe X — CTaTHYecKash OcajJka aMOpPTH3aTOpOB IIONl BO3ACHCTBHEM Beca
YCTaHOBKH, CM;
Tab6nuna 14— BpiGop BapuaHnTa 3agauu
HcxonHelie faHHBIE | Bapuantst
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1 2 3 4 5 6 7 8 9 0

Macca sHepreTuueckoit ycra-

HOBKHU Mycr, KT 280 | 175 | 260 | 355 | 450 | 445 | 240 | 345 | 250 | 355
Macca JKeJIe300€ TOHHOM
TUTATBL Maz, KT 310|330 | 350 | 370|390 | 410 | 430 | 450 | 470 | 470

Yucino  oboporos BaJia
dIIEKTpoABHraTess N, 00/MHH |3000|2820|2820|2400(2640|2880/3000(2820/2400(2640
JlorycTMoOe  HampsDKEHUE B
Marepualic BHOpPOH30JISTOpa

o, Mlla 0,45(0,37|0,44(0,32{0,44|0,33(0,41{0,32|0,42 (0,35
JnHammgeckmit MOZy/b
ynpyroctu Ep, MIla 18,2119,5(20,4|21,2|22,6|24,5|22,5(21,3]|20,4|18,5

KonmgecrBo amopTusaropoB | 4 6 4 6 6 8 4 8 6 8

B) CTaTMYECKYIO0 OCa/IKy aMOPTH3aTOPOB. 3a/IaBIIMCh 3HAYEHHUEM TOJIIUHBI
TPOKIAAKH h, MOXXHO paccuuTath Xer U3 BHIPAXKEHHS

XCT = h_G
ED

rae h — TosmuHa MPOKIAAKH, CM;
G — JIOMYCTUMOE HAIpsDKEHUE B MaTepualie Buopousossitopa, Mlla;
Ep — nuHaMuueckuil Mofyb ynpyroctu marepuana, Mlla;

I') COOTHOLIEHHE YaCTOT BBIHYXICHHBIX U COOCTBEHHBIX KojeOaHuil. Bennunna
f/fo o ycoBHIO OTCYTCTBHS pe30OHAHCA MOJDKHA MPUHAMATEH 3HAYEHHS OT 2 10 5.
Ecnmun  ycrnoBue  BbINONHSAETCS, TO TOMIIMHA IPOKIAAKA  NPUHUMAETCS
OKOHYaTeNnpHO. IIpu HapyLIeHHH YCIOBHS HEOOXOMMMO M3MEHHTH 3Hauenue h u
MIOBTOPUTH pacHer.

3 Paccuwrate miomags Bcex BHOPOaMOPTH3AaTOPOB, KOIMYECTBO U HMX
pa3Mepsl 1of ycraHoBKy. CymMMapHas IIIommaas BUOpoaMopTH3aTopoB

S = Plo,

rae P — Bec ycraHoBku, MH;
P = (Mg + Mye,)g - 108,

g — yCKOpEHHE CBOOOIHOTO TIaAeHHUsI, M/C? .

KonmmuectBo BHOpOaMopTH3aTOpOB HEOOXOAMMO NPHHUMATh M3 YCIOBHUSA
obecriedeHnst IPOIOIFHON YCTOWIHBOCTH.

IIpn ompeneneHnu pa3MepoB OTAENBHBIX NMPOKIANOK CIEAYeT y4ecTb, YTO
pa3Mepsl CTOPOH BHOpPOaMOpPTH3aTOpa HE JODKHBI MPEBBIIIATH €0 TONIIMHY
(BBICOTY) B 2-3 pa3a.

4 Onpenenuts K03 duienT BuOpon3omsiuny, %,

6
o322
er
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5 Cnenatb BBIBOABI (0000IIUTE PE3yabTATHI pacyera).
Jlumepamypa: [4, 5, 8, 10, 11, 50, 90].

3AJTAYA Ne 11

B cootrBerctBum ¢ TpeboBammsmu HIIb 5-2005 «KarteropupoBanue
MTOMEIICHUH, 3JaHUH U HAPY)KHBIX YCTAaHOBOK TI0 B3PBIBOIIOYKAPHOU M MOKAPHOH
OIMACHOCTH» OINPEACTUTh KAaTCTOPUIO 3IaHUS W OJHOT'O W3 IPOM3BOACTBEHHBIX
MOMEILEHUI 10 B3PBIBONOKAPHON M MOXKapHOW omacHocTH. [Ipu ompeneneHun
KAaTeropuu YYUTHIBATH KOJMYECTBO U  B3PHIBOIIOXKAPOOIACHBIC CBOMCTBA
HAXOMANIMXCS Ha IPOCKTUPYEMBIX 00BEKTaX BEIECTB U MaTCPHAJIOB.

31aHue He 000PYIOBAaHO YCTAHOBKAMHU aBTOMATHYECKOrO MOKAPOTYII CHUSL.

HcxonHble AaHHBIC TPUHATH [0 BapHAHTY, HOMEP KOTOPOTO COBMAIAcT C
nocneanel mudpoit yuedbHoro nmdpa (radbauna 15).

Ta6nuuna 15— Bbibop BapnanTa 3a1aun

HcxonHbie JaHHbIC BapuanTet
1 2 3 |14 5 6 7 8 19 0
Bemecrsa u Marepuanel,
oOpararonuecs B IOMEIeHHH:
- TOPIOYME Ta3bl + + +
- JIBX ¢ tyen 10 28 °C + +| + +
- JIBX ¢ tsen Goiiee 28 °C + + + +
- TOPIOYHUE MBUTH + +
- HEropro4Me  BEIeCTBa H
MaTepuabl B XOJI0IHOM COCTOSHMU | + +| + |+ +| +| +
INoxxapHas Harpy3ka Q, M/JIx 33,5 28| 36(18,5 10(19,518,5 8 |35,521,6
[Inomane pa3MerieHus MOXKapHOK
Harpysku S, M 16| 15| 10| 15| 12| 15| 12| 20| 10| 14
PacuetHoe paBneHue B3pbIBA B
nomenieHuy, klla 6,4] 51| 35/30]25/53[51[48/61] -
Cxuranue B KauecTBe TOILUIMBA
roprounx razos u JIBXX + +
Cxxuranue B kauectBe Tormsa [ 2K
U TBEPJBIX FOPIOYUX MaTEepPUaIOB +
CymmapHast IUIOLIAMb, %,
TOMEILCHNH B 3JaHUU KaTeropuu (1o
200 m?):
A 2|12|2|-]14]|14|3|-]6]-
b 213|122 |7|1]8|1]3
B 4 |4 |7 |5 |1|12]|146|14)32]| 3
r 6 3|18 -|3|-]5]|]-1]16]|75
pi 86 88| 72|91 |90 |77 45|78 45|19

YkazaHus K pellieHUIO 32/1a4H
1 Tlomp3ysch HAHHBEIMH, TPUBENCHHBIMH B TpwioxkeHun K ompemnenurs

51



KaTEropuI0 NMOMEIEHNS O B3PhIBOIOKAPHON M MOXKAPHON OMACHOCTH C y4E€TOM
MOoKa3aTeIe TOPIoYNX BEIIECTB U MAaTEPUAIIOB.

Kareropus mnomemeHus MO B3pBIBONOXKAPHOH M TOXKAapHOH OMACHOCTH
ycraHapnuBaeTcs 1o tabmume 1 [14]. TIpu 3ToM HEOOXOAMMO YYeCTh OCHOBHBIC
TOKa3aTeN 3aJ@aHHBIX TOPIOUMX BEIIECTB M MaTepuajoB, OOpallaronmxcs B
noMemieHny. OmnpeneneHre KaTeTOpUM TIOMEIIEHHS OCYILECTBISIETCS IIyTeM
MIOCNEOBaTEIbHON TMPOBEPKU IPUHAUICKHOCTH TMOMENIEHUS K KaTeropusiM OT
BBICIIEH K HU3IIEH.

Ecnmn momenieHne 1o YCIOBMIO 3aJaHUsl JOJDKHO OBITH OTHECEHO K
noxapoonacHoi kareropuu (B1-B4), To mo tadmure 4 [14], ucxons u3 3HaYCHUS
yIIeNbHOM MoXapHOW Harpy3KH, YCTAHOBUTH KaTErOPUIO OXKAPOOTACHOCTH.

VnenbHas noxapHas Harpyska g, MJlx-m?2

g=Q/s,
rae Q — moxxapHas Harpyska, M/Ix, BKiIroyaromas B ce0st pa3jiMyHbIe COYETaHHs
(cMech) MaTepuaioB B Ipefesiax MoXapoornacHOro y4acTKa,

S — mIoma b pa3MeIleHHs MOKAPHON HAarpy3Ku, M2 .

2 OmnpenenuTh KaTETOPHIO MPOU3BOACTBEHHOIO 3/IaHHS C YUETOM IUToIaieit
noMenieHnii kateropuii A—Jl, MpoBOAs MOCIENOBATENbHBIN aHAIN3, HAYUHAS C
kateropun A. Kareropusi 3panus ycranaBnuBaercs mo 1n.10 [14]. Ilpu stom
HEOOXOAMMO YYHTHIBATh COOTHOLICHHS CYMMAapHOW IUIOMIa{ ITOMEIIECHHUI
COOTBETCTBYIOIIEH KaTeropuu K OOIIeH IOy BceX MOMEICHUIA 3JaHusI.

3 Cnenatb BbIBOABI (00OOIIUTE PE3YAbTATHI PACUETOB U MPUHSTHIX PEIICHUH).

Jlumepamypa: [2, 14, 22, 23, 31, 32, 72].

3AJAYA Ne 12
Omnpenenuts YpOBHM IIyMa, CO3JaBaeMble IpuU paboTe COPTUPOBOYHOMN
KEJIe3HONOPOXKHON CTaHINH, B pailoHe aAMUHUCTPATUBHO-TEXHUIECKOT0 31aHMs,
9KPaHUPOBAaHHOTO HHKEHEPHBIM COOPYKEHUEM.
VcxonHble naHHBIE NPHUHATH 110 BapHaHTy, HOMEp KOTOPOI'O COBIAIaeT C
nocineane 1uppoit yaebuoro mmdppa (tabmuna 16).

Yka3zaHus K pellieHHIO 3214

1 IIpuBectn pacuerHyro cxemy. [lpumep cxeMsl 1t pacuera 3pHeKTHBHOCTH
SKPAHUPYIOIIETO COOPYKEHHS TpUBeIcH Ha pucyHke 73 [5] u B nprokenwn JI.
Pacuersl HEOOXOAMMO MPUBECTH OIS BCEX CPEIHETCOMETPHUYECKHX YacTOT
oktaBHBIX momoc ot 31,5 mo 8000 I'm. Pacuer menmecooOpasHO BBIIONHATH B
TabmmaaON (opme. Ilpu pemenny 3a1aun peKOMEHAYETCSI HCIIONb30BaTh JaHHbIE
npuiioxenus JI.

2 OmpenenuTb:

a) 3Hauenne ¢(yHkmuu W Ha CpelHEreoMEeTpHUYECKHX YacToTax (IOJNb3ysICch

npmioxerneM JI)
WZ(Hij(Hfhl)_h j 2acosa
a 2 N Ab(a+b)
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rae H — BbIcOTa DKpaHa, M;
b — paccrosiHue OT 9KpaHa 10 3AaHUS, M;
h1 — BbICOTa HCTOYHMKA TITyMa, M;
a — pacCTOsIHUE OT UCTOYHHUKA ITyMa JI0 9KpaHa, M;
h, — BBICOTa OT TOBEPXHOCTH 3€MJIU IO OKOH 31aHHs, M;
0L — YTOJI MPOX0/ia 3BYKOBOM BOJIHBI OT UCTOYHHKA HAJl SKPAHOM, TPaJI;
A — JJIMHA BOJIHBL, M;

Tabnunma 16— BeiGop BapnanTa 3agaun

Hcxonusie TaHHBIE Bapuane1
1 2 3 4 5 6 7 8 9 0
PaccrostHue OT 9KpaHa, M:
- JI0 UCTOYHUKA [IyMa 201 15| 10| 20 | 15| 20 | 10 | 15| 10 | 15
- 3JIaHKs 150 | 90 | 50 | 120 | 250 | 100 | 80 | 100 | 50 | 60
BbicoTa OT MOBEPXHOCTH
3EMJIH, M:
- 10 UICTOYHHUKA IIyMa 1512211707515 |25(21|10|25]| 23
- OKOH 3/IaHus 30125(135(30|35|120|25|45|35|4,0
- DKpaHa 38145(50(35|45|40|32|47|55]|5,0
YpoBHn 3BYKOBOI'O
JIaBJIEHHS, CO3/1aBaeMbIE
HCTOYHUKOM Ha
CpEIHEreOMETPHIECKHIX
yacrorax, Lycr, 16
315 87 | 79| 72| 87|82 |8 |72 |91 79|91
63 95 [ 93 | 75| 95| 87 | 87 | 75 |92 | 93 | 91
125 92 [100| 88 | 92 | 80 | 80 | 88 | 93 | 100 | 92
250 94 | 87 | 83 | 94 | 78 | 78 | 83 | 87 | 87 | 87
500 91 [ 75| 79 | 91 | 76 | 76 | 79 | 84 | 75 | 84
1000 95 (72 | 75| 95| 76|76 | 75 |8 | 72| 82
2000 88 | 68 | 72 | 88 | 74 | 74 | 74 | 82 | 68 | 82
4000 79 | 65| 70 | 79 | 70 | 72 | 71 | 77 | 65 | 75
8000 72 | 64 | 65| 70 | 68 | 68 | 65 | 72 | 60 | 73

6) no rpaduky (pucynok 74 [5] wim mo mpunoxenuto JI) — BerHUHHY
CHIDKEHHS ITyMa 9KPaHOM L., 1B, Ha CpeHereOMeTpHYECKUX YacToTax;

B) CHIJKEHHE [IyMa 38 CYET PACCTOSHHUS W IOTIOMICHHS B BO3AYXE Lpacer, 1B,
Ha CPEIHEreOMETPHUECKHUX YaCTOTaX

Lpacer = 20Ig(a + b) + A 48,

re A — BeTMYMHA 3aTyXaHUs IIIyMa 32 CUeT TOTJIOMICHHUs 3BYKOBBIX KOJIIEOaHHI B
BO3JYLLHOU cpene, b
A=6-10°%f(a+h),
f —wacrora 3ByKOBBIX KONlebaHmit (cpeHEreoMeTpHIECKHe YacToThI), Ir;
T') YPOBHH IIIyMa B paliOHE aIMUHHUCTPATHBHO-TEXHIYECKOTO 3/IaHU HA CPEII-
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HETeOMETPUIECKUX YacTOTax
Lp.T = LI/ICT - LBK - LpaCCT ’
rne Lucr — ypOBEHD mIyma, co3/aBaeMblii HCTOYHUKOM Ha CpeJHEr€OMEeTpHY eCKON
OKTaBHOM 4yacTore, nb.

3 Io CanlluH 2.2.4/2.1.8.10-32-2002 «lllym Ha paboumx MecTax, B
MOMEIIEHUSX JKHJIBIX, OOIIECTBEHHBIX 3[aHUH M Ha TEPPUTOPUH SKUIION
3aCTPOMKM» YCTAHOBUTH IIPEJENbHO JOIMYCTHMbIE YPOBHH IIyMa B paiioHe
a/IMUHUACTPATUBHO-TEXHHYECKOTO 3aHUs Ha OCHOBaHUH JIAaHHBIX,
npencraBieHHbIX B Tabmuie 2 [57] u tabmue B.2.

4 CpaBHHUTH pacyeTHbIE 3HAYECHUS YpPOBHEH Iyma B paloHE 3HaHUS C
TMIPE/ICNIEHO JIOMYCTUMBIMH YPOBHSIMHU.

5 Cpenatb BbIBOIBI (0000IIMTH PE3yNbTaThl PacyeTOB, TPH IMPEBBILICHHH
HOPM JaTh PEKOMEH/IAIMH 110 CHIKEHHUIO YPOBHEH IIyMa Ha TEPPUTOPHN).

Jlumepamypa: [5, 11, 48, 51, 57, 78, 79].

3AJJAYA Ne 13
[TpousBecTn pacyeT OCBETUTENbHOW O3JIEKTPUYECKOW ceTH O0aHOo(pa3HOro
MEepEeMEHHOr0 Toka HampsbkeHrneM 220 B moMeleHusi aBTOMaTHUYECKOM
Tene)OHHO CTaHIMK 110 YCIOBHUSIM Harpena.
HcxonHele AaHHBIE TPUHATH [0 BApUAHTY, HOMEP KOTOPOTO COBIAgaeT C
nocneaneH 1udppoit yaeGHoro mudpa (tabmuna 17).

Tabnuuna 17— BeiGop BapnaHTa 3agaun

Hcxonubie taHHbIE Bapuantor
1 2 3 4 5 6 7 8 9 0
Konuuecrso
JIIOMHUHECLICHTHBIX  JIaMI,
BKJIFOUSHHBIX B
OCBETUTEJIbHYIO CETh, IIT.,
MOILHOCTBIO, BT:
20 40 | 80 |220| — |[100| — | 80 | — |220|110
40 20 | 60 | — | 60 |100|120| 70 | — - | 100
65 40 | — — | 40| 50 |100f — |50 | — | 40
80 20 | 40 | 50 | 20 | — — | 50 ] 70 | 30
Marepuai 1 mpoBoja MIAI M|IA|JAIMIMIA|A | M
JlnviHa yJacTka ceTH, M 30 117 1 25 |50 | 35|40 | 19 ] 30| 24| 45
Mousocts
Tpanchopmaropa, KB-A 40 | 25 | 63 | 250 |100]160| 63 | 100 | 100 | 160
Hamuue  B3pbIBoOnacHOM
30HbI + + — — + — + — + —
Or Tpanchopmaropa 10
aBTOMATa 3aIlHThL:
paccrosiHue, M 55 40| 25 | 50 | 35|30 | 30|55 | 50| 20
CEUEHHE SKUIIBL, MM? 95 | 70 | 50 | 150|120 {120 | 95 | 95 | 120 | 150

Ilpumeuanue — M — Mezib, A — amOMHHUI.

YkazaHus K pelieHUIO 32/1a4H
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1 PacdeT mpou3BeCcTH TOIHKO IO YCIOBHUSAM HarpeBa.
2 Omnpenenuts pabovrii TOK B IEKTPUYCCKON CeTH, A
p

Ucose
rae P — pacueTHass MakcHMallbHas MOIIHOCTh HAarpy3kud B OCBETUTEIbHOU
cetu, Br. PaccuuteiBaercs P = Pin;

Pj — MOIITHOCTS i-r0 MCTOYHHKA, BKIFOUEHHOT'O B CETh, BT;

Nj — KOJIMYECTBO i-X UCTOYHUKOB, IIT.;

U — HanpspkeHHe 3JICKTPUIECKO OCBETUTENILHON CeTH, B;

CoSp — ko3(hpuImeHT MOIHOCTH. [IpUHUMAETCsT [T JTaMIl HaKaJIMBaHUS PaBHBIN 1,
JUTS JIIOMUHECIICHTHBIX JIAMIT TIPH HAJTMUUHU KoMreHcanuu — 0,9, st mamm
JPJI, IPU - 0,57.

3 YCTaHOBHTH CEUeHHE TOKOMPOBOILIICH WG S ¥ JOMYCTUMBIN JUTUTETBHBIA
TOK TpoBofa ly; mo Tabmumam 1.3.4 — 1.3.7 [47] B 3aBUCHMOCTH OT pabO4ero TOKa,
MaTepralia KW TpoBOJa U Crocoda MPOKNIaIKU MPOBOIKK (OTKPHITO WM B TpyOe
BBIOpATh CAMOCTOSITEIBHO), TIPH 3TOM JIOJKHO BBITTOIHATHCS YCIOBHE |y > 1, .

4 OnpenenuTh HOMUHAIBHBIA TOK PacEUTENS lyow, A,

Iy

IHOM > Ip .

Bo wus3bexxaHue JOXHOTO OTKIIOYEHHS JIMHUM HEOOXOAMUMO HPOBEPHUTH
YCIIOBHS:
IHOMzKplp;

Izm > IHOM ’

rae Kp — ko3 GHUIUEeHT, YIUThIBAIOIMN Pa30poc XapaKTepUCTUK paclenuTenei
ABTOMATOB  3amUTHl.  [IpHHMMAaeTcs I JJIEKTPOMArHHTHBIX

pacuenutened K, = 1,25...1,5, ans TeroBbix pacuenurenedl — K, =
1,25.

5 BeiOpaTh TN aBTOMAaTa 3alUTHl UCXOJS U3 BBIIIE IPUBEICHHBIX YCIOBUH
o Tabnuue M.1 unu o xaranoram.

HomuHanbHble TOKM amnmapaToB 3allUThl CIEIyeT, IO BO3MOXKHOCTH,
BbIOMpaTh HAMMEHBIIMMH [0 PAacUCTHBIM TOKaM, OJHAKO 3allUTa HE JOJDKHA
cpabaTeIBaTh TPH CIIy4alHbIX NHKaX HArpy3KH, KOTOpBIE CO3JAIOTCS W3-32
HaJIMYUsl IIyCKOBBIX TOKOB Y HCTOYHHKOB cBeTa. Hampumep, y maMi HakaauBaHUS
COIPOTHUBJICHHE BOIb(PPAMOBOM HUTH B XOJIOAHOM COCTOSHHHM IIPUMEPHO B 15 pa3
MEHbIIIE, YeéM B HarperoM. [Ipy BKIIOYEHHM JIaMIl HAaKaJIMBaHUS THK TOKa
noctrraer 15-kpatHoro pabouero Toka, HO 1o ucredennu 0,06 ¢ nmeer 3HaUCHHE
pabouero. 3a 3T0 BpeMs He cpabaThIBaeT TEIDIOBAS 3aIlUTa, HE CTOPAIOT IUIABKHE
BCTaBKM, M YYHTHIBATh ITYCKOBBIE TOKH HEOOXOIMMO TOJBKO TPH HEKOTOPBIX
TUTIAX KOMOMHUPOBAHHBIX paclenuTenei Bo m30exkanne cpadaThIBAaHHUS OTCEUKH.
[TyckoBbIE TOKH JTIOMHHECLEHTHBIX JIAMI HEBEJIMKH M KPATKOBPEMEHHBI, TOITOMY
MOT'YT HE YYHTHIBAaTHCS BO BCeX ciydasx. Hambonee HeOMarompusTHBI B 3TOM
otHomenud gamisl JPJI, JIPU u JIHaT, y KOTOpBIX KPaTHOCTb ITyCKOBBIX TOKOB
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TakkKe He Benmuka — 1,6, a cTabmIu3anus ToKa MPOUCXOIUT IpuMepHO 3a 250 c.
Otceuka mpu 3TOM He cpabaThIBae€T, HO B HEKOTOPBIX CIydasX HEOOXOIUMO
3aBpimath Ha 20-40 % HOMUHAJIBHBIE TOKH TEIJIOBOM 3alllUThl M IIABKUX
BCTaBOK. [IpM yCTaHOBKE aBTOMATOB C TEIUIOBBIMHU PACICITUTEIIAMH B 3aKPBITHIX
mkadax HOMHUHAIBHBIN TOK MX cHIDKaercst Ha 10 %.

6 IIpoBepuTh aBTOMAT HA HAJIC)KHOCTH OTKJIFOUCHUS aBAPHUHOTO y4acTKa MpH
KOPOTKOM 3aMBIKAHUH B KOHIIE 3alUIAEMOr0 YUacTKa:

hes' S ke

I - K.3?

HOM

rae 10"~ Tok Koporkoro 3ambikamms, A. Jlns omHodasHoil cetm ¢

TJ1yX03a3€MJIEHHON HEHTpanbio
IK.3 = UQ) / ZQ)-O ’

Uy — HOMHHAJIBHOE (ha3HOE HANpsHKEHHE ceTH, B;
Z¢-o — TIOJIHOE COMPOTHBIICHHE IEMH TOKA KOPOTKOTO 3aMBIKAHUS IS TIETIIH
«aza-uynb», Om,

Ziyo = (ERy +Ry +ZR,)% + (X +2X,)? +Z,,

R¢, Xy — COOTBETCTBEHHO aKTUBHOE W HHAYKTUBHOE COIPOTHUBIICHUS
npoBoaHuKa (as3bl ydactka term, Om; Ry = pl / S u Xy = al (p —
pacdeTHOe yZeNnbHOE COMPOTUBIICHHE MaTephaja JKWIbl IPOBOAA, UL
meau 19 u s amomunug 32 Om-mMm%/km); | — nnuna y4JacTKa IemH,
KM; S — ceueHHre MpoBO/Ia, MM? | @ — CPEHEE 3HAYEHUE MHIYKTUBHOTO
conporuBiiennsi 1 kM mpoBognuka, Om/km (0,09 — s mpoBozOB,
MPOJIOKEHHBIX B Tpyde, 0,25 — mnd W30IMPOBAaHHBIX TIPOBOJIOB,
MIPOJIOYKEHHBIX OTKPBITO, HA POJIMKAX WIIM U30JITOPAX);

Ry — 1obaBodHOE CONpPOTHBIEHHE IEPEXOAHBIX KOHTakToB, OwMm;
pPEKOMEHIyeTCsT ~ NPUHHMATh. A HEePBUYHBIX  IIEXOBBIX
pacrmpenenuTeNnsHEIX MyHKTOB HampspbkeHuem 380 B, mmraempx ot
mmroB moactaHimid, — 0,015 Owm, and BTOPUYHBIX IEXOBBIX
pacnpenenuTenbHbIX IyHKTOB, IIMTOB M Ha 3aXHUMax amiaparos,
MMUTaEMBIX OT MEPBUYHBIX pacrpenenuTeNbHeIXx TyHKTOB — 0,025 Owm,
TULS anmaparypsl, YCTaHOBJICHHOMN HEIIOCPEICTBEHHO y
JNIEKTPONIPUEMHHKOB, ~ MONYYAIOIMX  NUTaHHE OT  BTOPHYHBIX
pacnpenenuTeNnsHbBIX MyHKTOB, — 0,03 OwM;

Ro, Xo — COOTBETCTBEHHO aKTHBHOE W MHAYKTHUBHOE CONPOTHUBIICHHUS HYJIEBOTO
nposoauuka, OM, R, =pl/S u X, = al;

Z, — pacyeTHOe TIOJHOE CONPOTHBIECHHE TpaHC(POpMaTopa TOKY KOPOTKOTO
3aMBIKaHHs Ha KopIyc (3emiaro), OM, onpesensieTcst Mo NpUIoKeHUIo /
[49];

Kis — Koad¢ummeHT KpaTHOCTH TOKOB. /[l  3IIEKTpOMarHWTHBIX
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pacuenuTeneld Ipu HOMHHAJIBHBIX ToKax Ooiee 100 A mpuHHMMaercs
K = 1,25 u mpu tokax no 100 A — Kis = 1,4; Ui TEIIOBBIX
pacuenurenen K = 6 — BO B3pbIBOONIACHBIX 30HaX U K3 = 3 — B
HEB3PBIBOOMACHBIX 30HAX; JUIsi KOMOMHUPOBaHHBIX — Ki; = 1,25...6.
7 OmpenenuTh HaZEKHOCTh OTKIIOYEHUS] aBTOMATa 3allUThl TOKOB KOPOTKOT'O
3aMBIKaHHs B HaYaJe 3allUIaeMOr0 yJ4acTka

Hay
IHp‘a 215

rae lup. — OpeeNbHBI TOK OTKIIOYECHHS aBTOMAara, A, MOKHO OMNPECTHTh 10
TEXHUUYECKUM JIAHHBIM aBTOMATa MO KaTanoraM in tabnuie M.2;
| 5"~ TOK KOPOTKOro 3aMbIKaHMs B HAYaJIe 3aLIMIIAEMOrO yIacTkKa, A.
8 Cnenats BBIBOIIBI (000OIIUTE PE3YIILTATHI PACUCTA).
Jlumepamypa: [16, 17, 47, 92].

3AJAYA Ne 14
Ol'[pelleJ'II/ITb romaan MPpUTOYHBIX U BBITSAKHBIX d)paMyr JUIS OCYIIECTBJICHHUA
€CTECTBEHHOM BEHTUJISIIUU B JIMHEHHOM armapaTHOM 3aJi€.
I/ICXOJIHBIC JaHHBIC NPUHATH IO BAapUAaHTY, HOMEP KOTOPOIo COBIIAAacT C
nocneanHeH 1udppoi yaebHoro mudpa (tabmuna 18).

Tabnuuna 18— BeiGop BapnanTa 3agaun

Hcxonnbie nanubie Bapuantst

1 2 3 4 5 6 7 8 9 0
Ternon3obITKH B
nomerenny, kJx/4-103 45 | 50 | 55 | 60 | 65 | 70 | 750 | 80 | 35 | 40
PaccrosHus MEXIy
LEHTPaMHU TPUTOYHBIX U
BBITSDKHBIX ppamyr, M 50|55|60(65|70(75|80|85]|40]45
Temnepatypa HapyXHOIO
Bo3ayxa, °C 21 | 22 | 23 | 24 | 23 |21 | 23 | 22 | 24 | 23
Temmepatypa  yxomsiero
Bo31yxa, °C 28 129 |30 | 29 | 30| 28 |31 |32] 31|29
Yromn OTKpBITHSL CTBOPOK
¢bpamyr, rpajg 30 |45 |90 | 60 | 30 | 45 | 60 | 90 | 45 | 30

Yka3zaHus K pelieHUIo 32129

[pu pereHNH peKOMEHIYeTCsl BOCIIOIB30BATHCS IPUMEPOM 3.

1 IIpuBecT cxeMy K pacdeTy a’paiiy mexa.

2 CoOTHOIIIEHHEe TUIOMA/IEH MPUTOYHBIX M BBITSLKHBIX TipoemoB f / f, mpumsTs
paBHBIM 1,25, T. €. TIOMIa1h PUTOYHBIX OOJBIIIE TIOMIATN BEITSDKHBIX MPOSMOB Ha
25 %.

3 Omnpenenuts HEOOXOMMMBIM BO3AYXOOOMEH B  IPOWU3BOJCTBEHHOM
MOMEIIECHUH, HEOOXOTUMBIN JUIS YIaJeHHs TeTUION30BITKOB.

Bo031yx000MeH [0 TEMI0BbLAENEHUAM, M%/4,
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__ Qren
pC(tyx _tnp) ,
rae Qren — BBIZIEIEHHE M30BITOYHOIO TETUIA B IOMEIEHNH, KJK/9 (1aHO 110 331aHHIO);
p — TUIOTHOCTbH BO3/yXa, KI/M°, 3aBHCHT OT TEMIIEPATyphl M MOMKET ObITh
ompejieNnieHa u3 BeIpakeHust p = 353/(273 + t);
¢ — yZenbHasl TeII0eMKOCTh Bo3ayxa, kK/x/(xr-rpas), npuaumaercs 1,005;
tyx, tip — COOTBETCTBEHHO TeMIlepaTypa yAalIsieMoro (yXOJIsIIero) U MpUTOYHOTO
BO3AyXa, °C, s ycloBUH 3a1auu IpUHUMAETCS trp = ta .
4 Tlo 3aaHHOMY YTJIy OTKPBITHS CTBOPOK (hpamyr OnpeaenuTs KodpduirneHt
pacxona Bozayxa p = 0,63sina.
5 Onpenenuts paccTOsHUS OT HEUTPATBHON 30HBI JI0 IIEHTPOB BBITSDKHBIX U
MIPUTOYHBIX (hpamyr.
PaccrosiHust OT HEHTPaIbHOW IUIOCKOCTH A0 HEHTPOB BEPXHUX M HHUKHUX
(dbpamyr, M, COOTBETCTBEHHO OyAYT PaBHBI:

LTGH

B H _ H

- 2 L 2
iy m_,_]_ fu Pu q
fi) Pu fo) Pyx

e fs , fo — COOTBETCTBEHHO IUIOIIAMM BBHITSHKHBIX M TIPUTOYHBIX OTBEPCTHH, M? |
Pyx ; Pu — IUIOTHOCTU BO3/yXa COOTBETCTBEHHO YAAJIAEMOro (yXOJILIEro) U
HapYKHOTO, KI/M* ;

6 Paccunrats miomaan NpUTOYHBIX U BBITSDKHBIX (pamyr.

TennoBble Hamopel B NPUTOYHBIX M BBITSDKHBIX OTBEPCTUSIX  PABHBI
JUHAMUYECKUM JABJIEHUAM, 32 CUET KOTOPBIX BO3AYX MOCTYHAET B MOMEIICHHE U
ypansercss u3 Hero. M3 ycnoBuil HaxomdTcs 3HA4€HUS CKOPOCTEH BO3ayxa B
MIPUTOYHBIX U BBITSXKHBIX OTBEPCTHSAX:

2
P, =P! =pH—2V§ u P, =P =—pHZy" .

Konuuectso Bo3ayxa (Bo3ayxoo0MeH), M%/4, IOCTyaeMoe B IIOMEIEHHE WK

yIasieMoe U3 Hero, orpeaenseTcs no gopmyse

Li= 3600 Hi fi Vi.

[IpeobpazoBaB ¢Qopmyny pacuera Li , MoKHO omnpenenuTp IUIOMAAN
NPUTOYHBIX U BEITSDKHBIX OTBEPCTHH (CM. IpUMeEp pacyera).

7 CnenaTh BEIBOJBI (0OOOIIHUTE pe3ylbTaThl pacueTa).
Jlumepamypa: [10, 18, 22, 23, 71, 72].

3AIAYA Ne 15

PaCC‘H/ITaTB CUCTEMY 3aHYJICHHUA JId 3allUTbl OT IMOPAKCHUS JJICKTPUYCCKUM
TOKOM B IPOU3BOACTBCHHOM IIOMCHICHUU IIPHU SKCILUTyaTaAllUH TCXHOHOFH‘ICCKOﬁ
YCTaHOBKH, BJIGKTPI/I‘IGCKI/Iﬁ NpuBOJg KOTOpOﬁ HUMCCT JJICKTPOABUTATEIIb CCPUN 4A
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VcxonHbple naHHBIE TPHUHATH 10 BapHaHTy, HOMEp KOTOPOTrO COBIANAeT C
nocneHel udppoi yuebHoro mmdppa (tabmuna 19).

Tabnunma 19— BeiGop BapuaHTa 3aga4uu

I/ICXOZ[HLIC JaHHBIC BapHaHTBI
1 2 3 [ 4 5 6 7 8 9 0
Moumocts MUTAIOILETO
tpaHcdopmaropa, KB-A 250 /400630160 [250 |160 400630400 630
MomnisocTh anekrpoasurarenst, kBr | 10 | 157,515,510 |7,5| 10 | 15 |55 10
JnmHa dasHoro nposoza, M 125(100]150(175]200 |160|175]|200|145]120
JlnvHa HyneBoro npoBosia, M 75 | 50 [100]125|150|120|150|160|125| 90

YkazaHus K pellieHUIo 3a1a4u

[lpn pemeHun JaHHOM 3aJaud  MOXXHO BOCIOJB30BaThCS METOAWKOH,
MIPUBENICHHOU B TIpuMepe 4.

1 Marepuanom u ceueHueM (Ha3HOTO W HYJIEBOTO MPOBOJHUKOB HEOOXOIUMO
3ajaBatbes. [Ipu pacuere NpUHATH CXEMY COSJMHEHHUS] 0OMOTOK TpaHchopMaTopa —
«3Be3na». Hanpsbxenue cetu 380/220 B.

2 Ompenenuth HOMHHAIBHBIN TOK IUIaBKOM BCTaBKM M IPOMU3BECTH BHIOOD
CTaHAapPTHOTO MPEOXPaHHUTEIIS.

3 Paccuumrarh 3HAauYeHUs] AKTHBHBIX W BHYTPEHHHX HMHAYKTHBHBIX
COMPOTHUBIICHUH (ha3HOTO M HYJIEBOTO IPOBOHUKOB.

4 BpIUMCIHUTD MTOJHOE CONPOTUBIICHHE METIIN «(pa3a-HyIby.

5 Haiitu (akTrdyeckoe 3HaUeHHE TOKa KOPOTKOI'O 3aMbIKaHUS.

6 IIpoBepuTh yCIIOBHE HAJCKHOTO CpabaTHIBAHMS 3AIHUTHI U CIIENaTh BHIBO/I.

Jlumepamypa: [8, 11, 29, 24, 47, 49, 79, 92].

3AJAYA Ne 16
IponsBecTH pacyer OCBEIIEHHOCTH B TOYKE A4 Ha BEPTHKAIBHOH IUIOCKOCTH
cTaTHBa B JMHEHHOM ammapatHoM 3aie (JIA3e). Cxema pa3meleHus cTaTiBa U psjaa
CBETWILHUKOB NPUBEJICHA Ha PUCYHKE 5.
VcxonHple naHHBIE TPHHATH 110 BapHaHTy, HOMEp KOTOPOI'O COBHAIAeT C
nocieanHeH 1uppoit yaebroro mmdppa (tabmuna 20).

Yka3zaHus K pelieHHIO 3a/1a4i

1 OOmee ocBemerne pabodeld MOBEPXHOCTH CTATHBA OCYIIECTBISETCA
nByxynaMmoBbiMu cBeTiibHIKamMu TUMOB JIITO wmmu IIO/], ycraHOBIIEHHBIME B
psn.

Pacuer BBIMOMHUTH METOAOM JIMHEHHBIX M TIPOCTPAHCTBEHHBIX H3O0IIOKC
(pa3HOBUIHOCTh TOYEIHOTO METO/A).

2 OmpeienuTh JUIMHY psilia CBETHIBHUKOB, M,

I— = ICBnl

rae ICB — JJIMHAa CBCTHUJIbBHHKA, M. VcranaBmmBaeTcs 10 TEXHHYSCKUM
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XapaKTCPUCTHUKAM IMPHUHATOI0 CBETUJIbHUKA WU THIIA IPUMCHACMBIX JIAMII.

i % %

Pucynok 5 — Cxema pacdera OCBELICHHOCTH B TOYKE 4 Ha BEPTHKAIIM CTaTHBa

Taonuuna 20— BeiGop BapnanTa 3agaun

Hcxonnbie nannbie Bapuanter

1 2 3 4 5 6 7 8 9 0
BricoTa momBeca CBETHJIBHUKA
HaJ 1ojIoM H, M 35(132(30(35(31(33(34(31|32]|34
Paccrosuue or 1moma [0
pacueTHOl TOYKM A Ha moje
craruBa hpn, M 08(10(12/08(10(212|08|10(1,2|0,8
Paccrosnue oT BepTHKaIBHON
ocH CBETHIIBHHMKA bi (o)
IJIOCKOCTH cTaTuBa P, M 12(10(13(10(12(13(10(12|12|1,0
Paccrosnue ot pacueTHoOM
TOYKH A 70 KOHLIA psAa
CBETHUJILHHUKOB L1, M 20(125(30(15]120(30|35|15|45 4,0
KonnyecTBO CBETHIHLHHKOB B
psmy N, mur. 12 110|10|10 |12 |10 |10 |12 |12 |10
Tum UCTOYHMKA CBETA JIb | JIA |(JIXBPLAL| JIJ | JI | JI (JIXB| JIA [JITh
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| Mouocts nammbl, Bt [40 [ 65 [80 [40 [ 6580 ]40[65]80]40 |

3 YcTaHOBUTD:
a) PaCUETHYIO BBICOTY I0/IBECA CBETUIILHUKOB
hp=H-hpn;
0) OTHOIIICHUS:
PP=P/h; Li=lL/h; Ly=Ly/h,

rae h — pacyeTHast BbICOTa MOJIBECA OCBETHTENHHOIO MPUOOPA, M;
B) OTHOCHTENBHYIO TOPU30HTAIBHYIO OCBEIICHHOCTS €, JIK, IPH ATOM

c=g +eg,

TZIE €1, €2 — OTHOCUTEIbHASI TOPU30HTAIbHAS OCBELIEHHOCTh COOTBETCTBEHHO JUIS
NEPBOr0 M BTOPOro MOJYpsjAa, JIK; ONpeAeisercs Mo rpadpukam
JIUHEWHBIX M30IOKC (MOXKHO BOCIIONIB30BATHCA MNPUIOKEHUEM 6
[95]);

T') IJIOTHOCTh CBETOBOT'O MOTOKA B psiny F' , mv/m,
F'=NnF,/L,

rae N — 9UcyIo JaMIl B CBETWIbHUKE, IIT.,
F. — cBeToBoil MOTOK JaMmbl, JM. YCTaHABIMBAETCA IO XapaKTEPUCTHKE
naMmIibl (3HaueHus npuBeaeHsl B Tabmuie I1.1.2 npunoxenus | [95]).
4 PaccumTaTh TOPHU3OHTAIbHYIO E; M BEpPTHKAIbHYIO E, OCBEUICHHOCTH B
KOHTPOJIBHOHM TOUKe A, JIK:

Fpe . o _ Fus,

| U p— r = ’
1000 K ,h, 1000 K.,h,
TAC €z — OTHOCUTEIIbHAA BEPTHUKAJIIbHAA OCBCIIEHHOCTD, JIK,
€ = gy,

W — KOa(PHUIHEHT TIepeBoa,
Y= cos@i%sin@) ,

® — [ByrpaHHBI yrom — VYroid HAKIOHA pPACYETHOW IDIOCKOCTH TIO
OTHOLICHHIO K TOPU30HTAJILHON IIIOCKOCTH, TPajl.

5 VcraHOBUTH HOPMHUPOBAHHOE 3HAUCHHE BEPTUKAJIBHON OCBEIICHHOCTH HA
craruse o PJ] Pb 09150.47.005-2004 «McKyCCTBEHHOE OCBEICHUE HAPYKHBIX
TEPPUTOPHI U 0OBEKTOB JKETE3HOIOPOKHOTO TPAHCIIOPTAY.

6 CpaBHUTH pacueTHOE 3HAUYCHHE BEPTUKAJIBHOH OCBEHICHHOCTH B
KOHTPOJIbHOM TOYKE C HOPMATHBHBIM 3HAUCHUEM.

7 Cnenatp BBIBOABI (000OOIINTD PE3yIbTATHl PACUETOB).
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Jlumepamypa: [12, 18, 22, 23,71, 72, 87, 95].

3AJAYA Ne 17
PykoBonctBysice  CHB  2.02.02-01 «DOBakyanus mroaed u3 374aHdd U
COOPY)KEHUI TIPU TOXKAPE» ONPEICIUTh THII M XapPaKTCPUCTUKU CUCTEMBI
OITOBEIIEHHsI I CBOEBPEMEHHOM M 0e30macHOi 3Bakyalud pPaOOTHUKOB U3
MIPOM3BOJICTBEHHOTO 3/IaHUS.
HcxonmHbple AaHHBIC TPUHATH [0 BapHAHTy, HOMEP KOTOPOTO COBIAIAacT C
nocneanel mudpoit yuedbHoro nmdpa (tradbauma 21).

Tabnunma 21— BeiGop BapnanTa 3agaun

I/ICXOZ[HLIC JaHHBbIC BapHaHTH
1 2 3 4 5 6 7 8 9 0
Kateropust 31aHUs o
B3PBIBONOYKAPHOU "
NO)KApHOM  OMAcHOCTH IO
HITb 5-2005 A | B |Bl | O |I'l | B2| A |B3|I2|B4
Yucro sTakel B 3aHUU 1 3 5 4 2 4 2 3 4 3

Yka3zaHus K pelieHUIO 3a1a4M

1 TIpu pemenun 3amaun HEOOXOIMMO HCIOIB30BATH JAHHBIE IPUBEICHHBIC B
npunoxennnt H. C yuerom tpedoBanmii . 5 CHB 2.02.02-01 u npunoxenust H
YCTAaHOBUTh M IPUBECTH HAa3HAYEHUE CHCTEM OIOBELICHHS O MOXape Ha
MPOU3BOACTBEHHOM OOBEKTE U CIIOCOObI yIpaBIeHHs 3BaKyallUeH JIIOACH.

2 IlpuBectn TpeOOBaHMS K CHCTEMaM OIOBELIEHMS Ha IPOM3BOJCTBEHHBIX
obnekTax kinacca @5 (xapakreprcTrka kimacca OS5 npuBeeHa B nmpuiokenun I1).

3 C yueToM 3aJaHHBIX UCXOAHBIX JAHHBIX MOJIB3YACH NAaHHBIMU TaOmuisl 13
CHBb 2.02.02-01 u mnpunoxenuss H, BbIOpaThb HOPMHUPYEMBIH THI CHUCTEMBI
OIOBEIIECHHS.

4 Tloneaysice npunoxenrieM b CHB 2.02.02-01 wim npunokennem H moco6wus,
TIPUBECTH IOJTHYIO XapaKTEPHUCTHKY BEIOPAHHOIM CHCTEMBI OMOBEIICHHSL.

Jlumepamypa: [12, 18, 20, 23, 37, 67].

3AJAYA Ne 18

Hus obecriedenust 3¢ ¢GekTUBHONH  pabOThI  MECTHOH  BBITSDKHOM
BEHTWIALMOHHON CHCTEMBl IPOW3BOACTBEHHOTO IIOMEIICHUS MOxo0parth
BEHTWIIMOHHOE  000pynOBaHME (BEHTWIATOP W DIEKTPOIBUTATENb) C
napaMeTpamMu, IIOJIy4eHHbIE MO pe3yiabTaTaM ad’pOAWHAMHYECKOrO pacuera
(TPOM3BOAMTENEHOCT M 3HAYCHHS ITOTEPh AABJICHUS B CETH BO3AYXOBOIOB).

VcxonHple naHHBIE TPHHATH 110 BapHaHTy, HOMEp KOTOPOI'O COBHAIAeT C
nocienHeit udpoii yuebroro mudpa (tadbnuua 22).

YkazaHus K pellieHUIO 32/1a4H
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1C Y4€TOM HCXOAHBIX AJAHHBIX OINPCACIUTb CYMMApPHBIC MMOTCPU JaBJICHUSA
(HOJ'IHOC COHpOTI/IBJ'ICHI/IC), Ha, B BeHTPIJ'ISIIIPIOHHOﬁ CUCTEMC

ApPsc = R = Rp + Ruc .

Tabnunma 22 — BeiGop BapuaHTa 3agauu

BapuanTsl
1 2 3 4 5 6 7 8 9 0

I/ICXOZ[HLIC JJAHHBIC

Hamuuue  B3pbIBONOMKApHOH
CMECH B yJIJIIEMOM BO3JIyXe + | - | + + | - |+ | - |+ — | +
Pacuernas
TIPOHU3BOJUTEIILHOCTD
BEHTWISIIIMOHHON CHUCTEMBI L.
, THIC. M4 15(140[16 120|131 |76 (195|6,2 3,729
PacuerHoe 3HauyeHme moTEPH
JIABITCHUS o JUTHHE
BO3/yXOBOJIOB
(comporuBienust TpeHus) Aprp
=Rp,Ila 150 1110 | 34 [208 [248 | 74 | 44 |114| 48 | 94
PacuerHoe 3HaueHme moTEph
JIaBIICHUSI B MECTHBIX
COMPOTHUBICHISIX APve = Rue ,
Ia 545 | 593 | 256 | 997 | 956 | 429 | 152 | 628 | 277 | 395

2 Ilo 3Ha4YeHHMSAM paAcCUETHOH NPOM3BOIUTEILHOCTH BEHTWIATOpa L, H
CyMMapHBIX TIIOTEph JaBJieHHS (IIOJHOTO COMpOTHBIEHMS) R, , MOmB3ysach
WHIMBUIYaJIbHBIMH ~ XapaKTEPUCTHKAMHM BEHTWIATOPOB, IIPUBEACHHBIMH B
npumMedannn 1 [77], momoOpaTh pamuianbHbBIA BEHTHWIATOP C yKa3aHHEM THIIA,
HOMeEpa M 4acTOTHI BpalleHus padodero kojeca (Hampumep, tuma BIL 4-70 Ne 5,
n = 1420 o6/mun). [Ipu noxpbope BEHTWIATOPA HEOOXOJUMO PYKOBOJICTBOBATHCS
peKkoMeHIaImsAMH, TnpuBeneHHbIME B 1. 5.3 [93] ¢ yuerom Hanmums
B3PBIBOIIOYKAPHOH CMECH B YAAIIEMOM BO3LyXeE.

IIpu ompeneneHuy pacyeTHOW MPOU3BOAUTENHFHOCTH BEHTHIATOpa L, MiuuHY
CETH BO3AYXOBOJOB MPHUHATH paBHOM 10 S0 Mm, T.e. L, =1,1 L.

3HaueHrE pacueTHOTO NABJICHUS BEHTIIIATOPA (HAIIOpa) MOXKHO MPHUHATH

pB = Rn: ApBC .

3 Omnpenenuth TpeOyeMyl0 MOIIHOCTh HAa Baly AIEKTPOIBUIATEIIS,
HEOOXommMyro i obecriedeHUs] SPGEKTUBHONW pPabOTH  BEHTWISIMOHHON
YCTaHOBKH, KBT,

N = Lyps / (3,6 - 10°mmy),

rrae L, — mpor3BOAUTEIPHOCTh BEHTHIIATOPA, M3/
Ps — IaBieHUe (HAIop), pa3BUBacMOe BEHTHIISTOPOM B ceTH, [a;
Ne — KITJ] BeHTHISITOpA, Onpenensercs Mo XapaKTepUCTHKE €ro paboTHI;
Ne — KIIJ] nepenaun. Ilpy pacnonoxeHUM BEHTWIATOpA Ha OJHOM Bally C
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3NIEKTPOJBHUTATETEM 1) = 1.
4 OrmpenenmiTh YCTAaHOBOYHYIO MOIITHOCTB 3JIEKTPO/IBUTATENs BEHTUIISTOpA, KBT,
Ny = ksN,
rae ks — koaGduImeHT 3amaca MOIIHOCTH, MPUHAMAEMbIA B COOTBETCTBUH C
pekoMeHaauaMu Tabmuip 5.3 [93].

5 o Ttabmuue 1.1 mpuwiokenus 1 [77] mis BBIOPAaHHOTO BEHTHIATOpA
ogo0paTh AJIEKTPOJABHUraTellb M OINPEACIUTh TEXHHYECKHE XapPaKTEPUCTUKU
BEHTWISIIMOHHOrO arperara. lIpm 5ToM HEOOXOOUMO HWMETh B BHIY, YTO
CTaHAapTHBIE BEHTWJISITOPHI KOMIUIEKTYIOTCSI IITATHBIMHU JIIEKTPOABHIATEISIMH.
Ilpn BbIOOpe 3neKTpogBUraTeNas HEOOXOAMMO MCIOIb30BAaTh IIOIY4EHHOE
3Ha4YeHHe ycTaHOBOYHOM MomHocTH Ny. IIpy 3TOM MOIIHOCT BBIOpaHHOTO

9IIEKTPOJBUTATEIS HE JIOKHA OBITh MeHbIIe 3HaueHus Ny.
Jlumepamypa: [23, 65, 71, 72, 74, 87].
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TIPUJIO’KEHUE A
(cnpasounoe)

Br10opouHbie COOTHOLIEHUA equHUI Me:KTyHAPOoaHOIl cUCcTeMbI
€ eIMHUI[AMM JPYTUX CUCTEM ¥ BHECHCTEMHBIMHU eIMHULAMM,
HCNO0JIb3yeMbIMH MPU pellleHuM 3a1a4

Enunuier cucrembr CU

Hpe)[ame W BHCCUCTEMHBIC CTUHUILbI

JIx (oKoyIs) 1 Jlx = 107 3pr = 0,23885 xan = Br-c = 6,2418-10%% 5B =
=1m=0,102 krc'™m
Br (BarT) 1 Br =1 JIx/c = 107 spr/c = 0,85984 kkan/u =
=1,36-103 m.c. = 0,102 xrc-m/c
Bt/m? 1 Br/m? = 0,85984 kxan/(m?u) = 1 Jlx/m%c
P (pentren) 1 P=2,57976-10* Ki/kr
P/c 1 P/c=2,57976-10"* A/kr
pan (rad — radiation absorbed | 1 pax=0,01 x/xr = 100 spr/r = 0,01 T
dose)
H (abroTon) 1 H=0,102 xrc = 10° un
H/M? 1 H/™m2 = 0,102 xre/m? = 10 gun/cm? = 9,87-10°° atm =
=0,102 MM Boz. cT. = 105 6ap = 1 [Ta
M (MeTp) IM=1-105Mk=1-10° A=1-10° um

K1/M%(kaHzena Ha M%)

1 xwM? = 1 vt = 0,99502:10* crumsba = 0,99502
JeMMIUIACTHIIB0A

Ilpumeuanue — BuecucteMHas eamHuLa O03p (OMOJNIOrMYECKMH SKBHBAJICHT PEHTIEHA)
COOTBETCTBYET IUIOTHOCTH IMOTJIOIIEHHOW 3Hepruu uziaydenus 0,01 JIx/kr, yMHOXKEHHON Ha 003
(ko3 duuneHT oTHOCUTENBHOM OHonoruueckoi s dextuBHocTH). 1 63p = 0,0136 3B (3UBEPT).
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Ko3¢p pnuueHTHI 3ByKONOIIOMIECHNUS O PA3IMYHBIX KOHCTPYKIMIA

[IPUJIO’KEHUE b
(cnpasounoe)

U MaTepHuaIoB

KO3¢|¢JI/IHI/ICHT 3BYKOIOIJIOIICHHUSA O HA CPEAHETCOMETPUYECKUX
KOHCprKHI/Iﬂ, MaTepuall 4acToTaX OKTaBHBIX ITOJIOC, FL[

315 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
OxHa JIBOMHBIE B
JICPEBSHHBIX MEPEInIeTax 0,280,35/0,35|0,29|0,20| 0,14 | 0,10 | 0,06 | 0,04
JIBepHBIE MPOESMBI 0,2510,28{0,300,30|0,30|0,40 (0,40 | 0,40 | 0,35
oy mapKeTHbIH 0,01|0,15|0,20|0,15|0,12 | 0,10 | 0,08 | 0,07 | 0,06
ITon GeTOHHBIIM 0,01]0,01|0,01|0,01|0,01(0,02|0,02|0,02]|0,02
CreHbl u TMOTOJIKU
OIITYKATYPEHHbIC i
OKpalIeHHbIe 0,01|0,01|0,02|0,02|0,02|0,03|0,04|0,04|0,04

3sykonoznowaiowue mamepuansl u KOHCMPYKYuu

ITnuTe! MHHEpaJIOBaTHbIC
akycruaeckre 500x500 0,02|0,02|0,03|0,17|0,68|0,98 (0,86 |0,45|0,20
Marsl U3 CYNEepTOHKOro
06a3aJ5TOBOr0 BOJIOKHA 0,09|0,10|0,20|0,85| 0,9 [{0,95(0,93|0,92|0,92
MuHepanoBaTHass IUIATa C
nepOopUpPOBaHHBIM
MOKPBITHEM 0,08|0,10|0,18 | 0,63 |0,90 (0,94 (0,98 | 0,98 | 0,95
CynepToHkoe
CTEKJIOBOJIOKHO c
nepGOpUpOBaHHBIM
MOKPBITHEM 0,2 10,50|0,93|0,97|0,98|0,98|0,98|0,97 | 0,97
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IIPUJIO’KEHUE B

(cnpasounoe)

HopMuposanue myma

no CaHuTapHBIM NpaBWJIaM U HopMam 2.2.4/2.1.8.10-32-2002

«Iym Ha paGounx MecTax, B NOMeNIEHUSIX KIJIbIX, 00IeCTBEHHBIX 3IaHU I
U HA TEPPUTOPUM KUJIOH 3aCTPOITKID)

Tao6numa B.1l - IpeaeasHo qonycTumMble YPOBHH 3BYKOBOI'O JaBJICHNUS, YPOBHH
3ByKa H JKBUBAJICHTHBbIC YPOBHH 3BYKa [Jsl OCHOBHBIX
Han0oJiee THNUYHBIX BUJOB TPYAOBON JeATEIbHOCTH H Ppadounx

MeCT

Bun TpynoBoii 1esaTeabHOCTH,
pabouee mecTo

I'a

'YpoBHU 3BYKOBOI'O 1aBJieHus, 1B, B OKTaBHBIX
TOJIOCAX CO CPEAHEreOMETPUUECKUMU YaCTOTAMU,

YposHH
3BYKa M
PKBUBAJIC

315

63

125

250

500

1000

2000

4000

8000

HTHBIC
YPOBHH

3BYyKa,
nbA

1 Teopueckas JESITENBbHOCTD,
PYKOBOZSIIAsT pabora c
TOBBILICHHBIMH TpeOOBaHMAMH,
Hay4JHas JeSITENbHOCTb,
KOHCTPYMPOBAHHE U TPOCKTUPOBAHHUE,
IPOrpaMMHpPOBaHKE, MPENoiaBaHue U
oOyuenue,  paboume  Mecra B
MOMEIIEHUAX ~IUPEKIMH, IPOEKTHO-
KOHCTPYK-TOPCKHX 6topo,
PacUeTUHKOB, IIPOrPaMMHUCTOB
BBIUHCITUTETBHBIX MallIMH, B
1a00paTopusX VI TEOPETHYECKHX
pabot 1 00pabOTKH JAHHBIX

86

71

61

54

49

45

42

40

38

50

2 BeicokokBanupHImpoBaHHasT
pabora, TpeOyrormas
COCPE/IOTOYEHHOCTH, M3MEpUTEIIbHbIC
U aHaNUTHYeCKUe  paboThl B
naboparopuy; paboume MecTa B
TIOMEILIEHUSX LIEXOBOT'0
YIPaBJIEHYECKOrO armapara, B
pabounx  KOMHaTaX  KOHTOPCKUX
MOMEILCHUN

93

70

63

55

52

49

60

3 Pabora,
COCPEIOTOUEHHOCTH;
TOBBIILIEHHBIMU
nporeccam

TpeOyrommast
pabora c

TpeOOBaHMSIMH K
HaOMMOIeHHS u
JIMCTaHIMOHHOTO YIIpaBIICHHS
TIPOM3BO/ICTBCHHBIMH LUKIaMA.
Pabourie MecTa 3a MysbTaMy B KaOMHAX

103

83

77

73

70

68

64

75
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HaOMIOZEHNsT W JIUCTAHIMOHHOTO
ynpaBieHus, 0Oe3 pedeBOil CBSBH 110
TernehoHy, B IOMEIICHISIX JTa00paTopuii
C IIYMHBIM 000PYIOBaHIEM
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IIpodomicenue madauywr B.1

Bupn TpynoBoii nesTensHOCTH,
pabouee MecTo

ypOBHI/[ 3BYKOBOI'O 1aBJICHUS, [[B, B OKTaBHBIX
T10JI0Cax CO CPpEAHET COMETPUIECKUMHU YaCTOTaMHU,

I'm

YpoBau
3BYKa U
PKBHBAJIC

315

63

125

250

500

1000

2000

4000

8000

HTHBIC
YPOBHH

3BYyKa,
nbA

4 Pa0ota, BBIIOJHSEMAs C YacTo
HOIY4aeMbIMH  yKa3aHUSIMU u
aKyCTUYECKUMY CHUTHAJIaMH; paboTa,
TpeOyrolasi MOCTOSIHHOTO CIIyXOBOI'O
KOHTpOJISA; OIepaTopckas padoTa mo
TOYHOMY rpaduKy ¢ HHCTPYKIHEH;
IucrieTdepckass  pabora.  PaGoume
MecTa B MIOMEIICHUSX
JIMCTIETYEPCKON CITyXKObI, KaOMHEeTax
U TOMCLICHWSX HaOMIOOeHHs U
JUCTAHIMOHHOTO  YHPABICHHUS  C
pedeBoil  CBs3bIO 1O TeledoHY;
MaIlIMHOIIMCHBIX OIOpO, Ha ydacTKax
TOYHOH COOpKM, Ha Tene(OHHBIX U
TesierpadHbIX CTaHLMSAX, B
MOMEICHUAX MacTepoB, B 3ajax
00paboTKH nHpopmarn Ha
BBIYHCIIUTENIbHBIX MAIIHAX

96

83

74

68

63

60

57

55

54

65

5 BrinosnHeHue Bcex BHIOB pador (3a
UCKJIIOUYCHUEM MEPeUHCIICHHbIX B NI
14 wu aHaJOrMYHBIX KM) Ha
MOCTOSIHHBIX pabo4yuMx MecTax M Ha
TEPPUTOPUH IPEATPHUSITHIA

107

95

87

82

78

75

73

71

69

80

TloosudicHotl cocmas 2icene3Ho00POACHO20 MPAHCNopma

6 Paboune Mecra B KabuHax
MaIlIMHUCTOB TEIUIOBO30B,
3IIEKTPOBO30B, [0E3/10B
METPOIIOJIUTEHA, IU3EIb-TI0E3/I0B U
aBTOMOTPHC

107

95

87

82

78

75

73

71

69

80

7 Paboune Mecra B KabuHax
MaIlIMHUCTOB CKOPOCTHBIX u
[IPUTOPOIHBIX 3JIEKTPOIOE3I0B

103

91

83

77

73

70

68

66

64

75

8 TIlomemenust st  TepCOHaNa
BaroHOB T0e3/10B JIaIbHEro
CIIeZIOBaHMs, CITyeOHBIX
MOMEIICHHH, pedprxepaTopHbIX
CEKLIMH, BaroHOB-AJIEKTPOCTAHIIMMH,
MOMEIIEHUH I OT/bIXa Oara)KHbIX
U MIOYTOBBIX OTJICNICHUIT

93

79

70

63

58

55

52

50

49

60
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9 CryxeOHbIC TIOMELLEHUS
0arakHbIX W TIOYTOBBIX BaroHOB,
BaroHOB-PECTOPAHOB

100

87

79

72

68

65

63

61

59

70

70




Oxonuanue mabauysl B.1

Bu TpynoBoil 1eATeNHOCTH,
pabouee MecTo

I'm

ypOBHI/[ 3BYKOBOI'O 1aBJICHUS, [[B, B OKTaBHBIX
T10JI0Cax CO CPpEAHET COMETPUIECKUMHU YaCTOTaMHU,

YpoBau
3BYKa U
PKBHBAJIC

315

63

125

250

500

1000

2000

4000

8000

HTHBIC
YPOBHH
3BYyKa,
nbA

Mopckue, peunvle, p

blOONPOM

bICI0BbIE U Opyeue Cyoa

10 PaGouass 30Ha B TOMEMICHMSIX
SHEPreTHYECKOro OTAEIEHHS CYHOB C
TIOCTOSIHHOM BaxTOW (TIOMEIIeHHs, B
KOTOPBIX ~ YCTaHOBJICHA  TJIaBHas
SHEpreTHyeckasl YCTaHOBKA, KOTJIBI,
JIBUTaTeIN u MEXaHHU3MBI,
BBIPaOaThIBAIOIINE SHEPrHIO u
obecrieunBarone padoTy pasIMIHBIX
CHCTEM H YCTPOICTB)

107

95

87

82

78

75

73

71

69

80

11 PaGoune 30HBI B IEHTPAIBHBIX
nocrax ynpaeienus (LITY) cynos
(3BYKOM30JIIPOBAHHBIE),
MOMEIICHHUAX,  BBIJCICHHBIX U3
SHEPreTUYECKOro  OTHEJIEHHS, B
KOTOPBIX YCTaHOBJICHbI KOHTPOJIbHbIC
npuOOpbI,  CPEACTBA  MHIUKALUH,
OpraHbl YIPaBJICHUS TJIaBHOU
SHEPreTUUYeCKOl  YCTaHOBKOH U
BCIIOMOTaTe/IbHBIMU MEXaHU3MAMHU

96

83

74

68

63

60

57

55

54

65

12 Paboure 30HBI B CITyKEOHBIX
TOMEILECHISIX CyZOB (pyneBble,
IITYPMaHCKHE, GarepmeiicTepekie
PYOKH, paropyOKH U 1Ip.)

89

75

66

59

54

50

47

45

44

55

Asmobycul, 2py3o8ble, 1e2K08

ble U

cnel

udajilbHovle

asmomoouU

13 Paboune Mecra BouUTENEH U
00CITY)KUBAIOLIETO nepcoHasa
TPY30BBIX aBTOMOOMIICH

100

87

79

72

68

65

63

61

59

70

14 Paboune wMecra BoauTeleH WU
00CITy)KUBAIOILIETO HepcoHana
(maccaxupoB) JIETKOBBIX
aBTOMOOHICH 1 aBTOOYCOB

93

79

70

63

58

55

52

50

49

60

CenbCckoxo3siicmeerHble MAUUHb
MenuopamugHole u

MAWUH

1 U 060py008aHIUe, CIMPOUNETbHO-00POJICHDIE,
Op. aHano2u4Hvle 8UO0bL

15 Paboune Mecra BogMTENICH H
00CITY>KHBAFOIIETO TiepcoHaa
TPAaKTOPOB, ~ CaMOXOIHBIX  INIACCH,
TIPULICTTHBIX it HABECHBIX
CEIBCKOXO3SIMCTBEHHBIX MallIiH,
CTPOUTEIEHO-TIOPOYKHBIX " .

107

95

87

82

78

75

73

71

69

80

71




| ananorirmerx vaums L T T T [ T | |

Tabnunma B.2 - IlpeneqsHo JonycTHMbIe YPOBHHU 3BYKOBOIO AaBJIEHHUsI, YDOBHHU
3ByKa, JKBHUBAJICHTHbI¢ H MAaKCHMAJIbHbIe YPOBHHM 3BYKAa
NMPOHUKAIOIIEr0 IIyMa B MOMEIIEeHHSIX KHJIbIX 1 00IIeCTBEHHBIX
3JaHUI U IIyMa HA TePPUTOPHH JKUJIOH 3aCTPOiiKU

|YpOBHH 3ByKOBOT'O JaBJICHHS , b, B OKTaBHBIX| YPOBHH

I10JIOCAX CO CPEIHEreOMETPUIECCKUMU 3ByKa Lan
Ha3znaueHne nomenieHuii Bpewmst yacroramu, [t okBUBa-
WIIM TEPPUTOPUI CYTOK n;:g::;e
31,5 63 | 125|250 | 500{100020004000[8000| “35yxa
Laosws, IBA
1 KuaccHble TOMENIEHHUS,
yaeOHBIE KaOWHETHI,
YUHUTENIbCKHE KOMHATHI,
ayIUTOpPUM IIKOJI U Jp.
y4eOHBIX 3aBeJIEHUH,
KOH(EpEHII-3a-ITbI,
YUTATENIbCKUE 3aJ1bl
OnbIIMoTEK 79163(52]145[39|35|32|30]28 40

2 Homepa roctmann wu|C7m0234 83|67 |57(49]144[140)37]35|33 45

KUJIBbIC KOMHAaThbI

OOICIKUTHI C23 0074/ 76 (59148403430 |27|25[23] 35
3 Teppuropun, [C7 1023493 | 79|70 63|59 [55]|53[51[49| 60
HEIOCPEACTBEHHO

NpUIeraonye K 31aHUAM
TOCTHHHUIL U OOILEKUTHI C23 10074/ 86 |71 |61[54|49[45|42|40|39| 50
4 Tlnomaaku OTAbIXa HA|
TEPPUTOPUN MHUKPOPailOHOB|
U TPYNI JKWIbIX JIOMOB,
JIOMOB OT/IbIXA,
[IAHCUOHATOB, JIOMOB-
HUHTEPHATOB JUIS

IpecTapeblX U UHBAIUIOB,
IUIOIA KK JETCKUX
JIOLIKOJIBHBIX YUPEKICHUH,
KON WU JPYrHX Y4eOHBIX
3aBeJICHUI 83|67 [57[49]44[40]37|35|33| 45
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[IPUJIO’KEHUE T’
(cnpasounoe)

JlaHHbIe 1)1 pacyeTa M MOA00Pa CTATBHBIX KAHATOB,
CTPONOB U YAJI0YHBIX NPHCIOCODTCHHIT

Tao6numga Il - 3uavyenus kodpduumenta K, 3aBucsinero or yria HakJioHa BETBH
CTpona K BePTHKAIH

o, Tpajg 0 15 30 45 60
k 1 1,03 1,15 1,42 2,0

Tabnunoa I.2- Haumensmmii 1omyckaeMblii Ko3()(puuuenT 3amaca mMpoYHOCTH
CTAIBHBLIX KAHATOB K3

Hasnauenue kaHara k3
J1J1st CTPOTIOB ¢ OOBSI3KOM FUTH 3aIICTIKONW KPFOKAMU HITH CEphraMu 6,0
J1y1 rpy30BBIX KaHATOB:
- C py4HBIM TIPUBOJIOM 4,0
- C MaIIMHHBIM PHBOJIOM
JIETKHUI PEXUM 50
CPEITHUN PeKUM 55
TSDKENBIA PEIKUM 6,0
JIJ1s monucnacToB rpy3000AbEMHOCTEIO OT 5 10 50 T 5,0
Tabnuuna I'3—-TexHnueckas XapaKTePHUCTHKA CTATbHbIX KAHATOB
Macca 100 m MapkupoBouHast rpymnmna 1o
Huaverp CMa3aHHOTO BPEMEHHOMY COIPOTHMBJIECHUIO pa3pbiBy, MIla
KaHata, MM KaHaTa, KT 1400 | 1600 [ 1700 | 1800
Kanat Tuma TK6x37(1+6+12+18) + 1 o.c. (TOCT 3071 — 74)
9 27,35 - 36850 39150 41450
115 42,7 - 57500 61050 62550
13,5 61,35 - 82400 87700 89600
15 83,45 98400 112000 119000 122000
18 109 128000 146500 155500 159500
20 138 162000 185500 197000 202000
22,5 170,5 200000 229000 243500 249000
24,5 206 242500 277000 294500 301500
27 2455 289000 330500 351000 360000
29 288 339000 387500 412000 422000
31,5 334 393500 449500 478000 489500
33,5 383,5 451500 516500 548500 561500
36,5 436 514000 587500 624000 639500
38 492 580000 662500 704000 721500
39,5 551,5 650000 743000 789500 808500
Kanat tuma TK6x 19(1+6+12) + 1 o.c. (TOCT 3070 — 74)
11 | 433 | 52550 | 60050 | 63850 | 65800
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IIpodondcenue mabnuyv 1.3

Tuametp Macca 100 m MapkupoBo4Has rpynmna 1o
KAHATA. MM CMa3aHHOTIO BPEMEHHOMY CONIPOTHBIICHHUIO pa3psiBy, MIla
? KaHaTa, KT 1400 1600 1700 1800

14,5 71,5 86700 99000 105000 108000

175 107 129000 147500 157000 161500

19,5 1275 154500 176500 187500 193500
21 149,5 1810000 207000 220000 227000

22,5 1735 210000 240000 255000 263000
24 199 241000 275500 292500 302000
27 255,5 309500 354000 376000 387500
29 286 347000 396500 421500 434000
32 353 428000 489500 520000 536000
35 427 518000 592000 614500 648000

38,5 508 616000 704000 748000 771000

Kanar tuma JIKP 6x19=114 (TOCT 2688 — 80)

91 305 - 42350 45350 46400
11 461,6 - 64150 68150 70250
13 596 72550 82950 88100 90850
15 844,5 102500 117000 124500 128500
18 1220 148000 169500 180 000 185500

195 1405 170500 195000 207500 213500
21 1635 198500 227000 241000 248500

22,5 1850 224500 256500 272500 281000
24 2110 256000 293000 311000 320500
28 2911 354000 404500 430000 433000

30,5 3490 610000 485000 515000 531000
32 3845 424000 534500 567500 585000
37 5016 467500 697000 740500 763500

39,5 5740 698000 797500 847000 873500

Kanar tuna JIK 6x19=114 (TOCT 3077 — 80)

115 487 — 67500 71750 73950
13 597,5 — 82850 88050 90750
15 852,5 139500 118000 125500 129500

175 1155 — 159500 169500 175000

195 1370 1666000 189500 201500 208000
22 1745 211500 241500 256500 264500

255 2390 290000 331500 352000 363000
28 2880 349000 399000 424000 437000

32,5 3990 484 000 553000 587500 605000

Kanar tuna TJIK 6x37 =222 (IT'OCT 3079 — 80)

155 8515 — 116000 123500 127000
17 1065 — 145000 154500 159000

195 1450 161000 184000 195500 201500
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Oxonyanue mabauyvl 1.3

Tuametp Macca 100 m MapkupoBo4Has rpynmna 1o
KAHATA. MM CMa3aHHOI'0 BPEMEHHOMY COIIPOTHUBIIEHUIO pa3pbiBy, MIla
’ KaHata, Kr 1400 1600 1700 1800
215 1670 199000 227500 242000 249500
25 2245 268000 306500 325500 335500
29 3015 360500 412000 437500 451000
30,5 3405 407000 465000 494000 509500
33 3905 466500 533000 566500 583500
35 4435 530000 605500 643500 663500
39 5395 645000 737000 4783000 807500
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TIPUJIO’KEHUE T
(cnpasounoe)

Mpenensbuo nomyctumbie konuenTpauun (IIJIK) Bpeansix BemecTs
B Bo31yxe padoueii 30ub1 (TOCT 12.1.005-88)

H Bennuunna ITIK, Kiace
AUMCHOBAHHE BECIICCTBA

mr/m3 OIACHOCTH
Yriepoaa okcun 20,0 v
A3ota okcHJ (a30Ta JUOKCHT) 2,0 I
CepHasi KUCJIOTa 1,0 Il
Bbensun 100,0 \Y
Okuch Maprasua 0,2 ]
CepHUCTBIN aHTHJIPH]T 10,0 ]
Keneza okcu 6,0 1l
[Tpu1b KpeMHUSE (KPEMHHST TUOKCHT) 1,0 11
Kepocuu 300,0 v
[Inax yronsHbIi 10,0 1l
CoJia KaJIbIIMHUPOBAaHHAS 2,0 11
Meranon (CIMPT METHIIOBBIH) 5,0 1l
OraHon (CIUPT ITUIIOBBIN) 1000,0 v
AMMHuak 20,0 v
ALeTOH 200,0 [\
JIBYOKHCBH CBHHIIA 0,01 [
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TIPUJIO’KEHUE E
(cnpasounoe)

IIpenenbHo fOMyCTHMBIE 3HAYEHUS] BUOpANHMH pa6o4nx MecT
no CaHuTapHbIM npaBuiIamM u Hopmawm 2.2.4/2.1.8.10-33-2002
«IIpon3BoacTBeHHast BUOpanusi, BHOpALUs B OMeEIICHUSIX
JKHJIBIX M 00ILECCTBEHHBIX 3JaHUID

CpeiHereoMeTprUeCcKUe 4acToOThl 110J10¢, Iy KoppexTuposa
HHBIC 1
OKBUBAJICHTHbI
IpenenbHO nOMyCTUMBIE e
sasemano 0o Xo. Yoo |20 | 40 | 80 | 160 | 315 | 630 |xoppexupona
© HHBIE
3HAYCHHUS U UX
ypOBHH
TexHonoruueckasi KaTeropus 3, THI «a»
Bubpoyckopenue:
Mm/c? 0,14 | 0,20 | 0,10 | 0,20 | 0,40 | 0,80 0,10
b 53 50 50 56 62 68 50
BubpockopocTb:
m/c - 107 1,30 | 0,45 | 0,22 | 0,20 | 0,20 | 0,20 0,20
b 108 99 93 92 92 92 92
TexHonoruueckasi KaTeropusi 3, THII «B»
Bubpoyckopenue:
M/c? 0,020| 0,014| 0,014| 0,028| 0,056| 0,112 0,014
b 36 33 33 39 45 51 33
Bubpockopocts:
M/c - 107 0,180| 0,063| 0,032 0,028| 0,028| 0,028 0,028
b 91 82 76 75 75 75 75
Ilpumeyanue — OOwmW@As BuOpanus KAaTeropun 3 — TEXHOJOIMYECKas: BHOpaumsi,

BO3/ICICTBYIOMIAs HA YeJIOBEKa Ha paboYMX MECTaX CTAL[MOHAPHBIX MALIMH WX TEPEAAOIIascs Ha
paboudne MecTta, He MMEIOIIME HCTOYHUKOB BUOPALIMH.

K  HCTOYHHKOM  TEXHOJIOTMYECKOHl  BHOpAaLMH  OTHOCAT:  CTaHKH  MeTajio- |
niepeBooOpadaThiBaOLMe,  Ky3HEYHO-IpeccoBoe  0o0OpyIOBaHME,  JIMTEHHBIE  MALIUHBI,
9JEKTPHYCCKUE MAIINHBI, CTal[OHAPHBIC OJJICKTPUYCCKHE YCTAaHOBKM, HACOCHBIC arperatbl U
BEHTHJISITOPBI, 000PYJOBAaHHE IPOMBIIUICHHOCTH CTPOHMATEPHUaIoB (KpoMe OETOHOYKIIaJUUKOB).

OO0u1yt0 BUOpAIMIO KATEropuu 3 1o MECTY JCUCTBUS MOAPA3CIISIOT:

a) Ha MIOCTOSIHHBIX PAb0YMX MECTaX MPON3BOACTBCHHBIX OMCIICHHII IPE AT PHSTHIA;

6) paboumx MecTax Ha CKJIagaXx, B CTOJNIOBBIX, OBITOBBIX, JEKYPHBIX H JPYruX
[IPOU3BO/ICTBEHHBIX OMEIIEHHIA, T/[¢ HET MaIlliH, TCHEPHPYIOIIMX BUOPALHIO;

B) paboYnx MecTaXx B aJMHHHCTPATHBHBIX M CIy)XCOHBIX ITOMEIICHHSIX 3aBOJOYIPABICHUS,
KOHCTPYKTOPCKHX ~010po, 1abopaTopuif, y4eOHBIX IYHKTOB, BBIYMCIMTEIBHBIX IIEHTPOB,
3APABIIYHKTOB, KOHTOPCKHX IIOMEIICHMSX, PabOYMX KOMHATaX M [PYTHX MOMEIICHHSX UL
PabOTHUKOB yMCTBEHHOTO TPYAa.
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ITPUJIO’KEHUE 7K

(cnpasouno

e)

JanHble 115 pacyeTa U onpeaeaeHus: 3pGpeKTHBHOCTH IyTel IBaKyalnn
no CHB 2.02.02-01 «3Bakyanus Jrofeil U3 31aHUI U COOpPYKeHU
TIPH TOKape»

3BaKyaHI/IOHHLIe BbIXOblI JOJDKHBI pacrojaratbCsa pacCcpeaoTO4YCHO. HpI/I
O9TOM MUHUMAJIBHOC PACCTOSAHUC L, M, MCKAY HauoOosee YAaJICHHBIMU OAUH OT

JPYroro BBIXOAaMHU M3 IMOMEIIEHHUS JODKHO OBITh PaBHO L21,5\/F (rne P —
MeprUMeTp TIOMEeNIeHus, M). [IBepH Ha MyTsIX dBaKyallH JOJKHBI OTKPBIBATHCS MO
HaNpaBJICHUIO BBIXOZAA M3 37aHusA. BeicoTa myTel 3Bakyauuu U 1Bepel B CBETY
JoIbKHA ObITh He MeHee 2 M. [lluprHa 3BaKkyalliOHHBIX BBIXO/IOB W3 ITOMEIIEHUI
npunuMaercs mo CHB 2.02.02-01 B 3aBHCHMOCTH OT KOJIMYECTBA JIOJe Ha 1 M
IIMPHUHBI BBIXOJA.

Taonunma XK1 - Heodxonumoe Bpemsi IBaKyallMu 13 MOMeIIeHH i PON3BOICTBEHHBIX
3MAHNH

Kareropus npousBosctsa

Heobxoaumoe Bpemst 3BaKyaliu, MHUH,
1pu 00beMe OMELICHHUS, ThIC. M°

10 15 30 40 50 60 u Gosee
A, b 0,50 0,75 1 1,50 1,75
B1-B4 1,25 2 2 2,50 3
'L, 12, 1 He orpanuunBaercs

Tabnmu oa K.2 — 3navenust CKOPOCTH U MHTEHCUBHOCTH ABHKCHUS JIKHOACKOI0

NOTOKa @0 TOPH3OHTAJILHOMY HIYTH B 3aBHCMMOCTH OT
IJIOTHOCTH
B merpax B MuUHyTY
T110THOCTD FOPM:;EHLHHH ﬂr?;g :;H JlectHuua BHM3 JlectHuua BBepx
HO;[OZI/(;ZD“ MutencuBad Cxopocts | MuTencuBH | UatencuB | Ckopocts MHTeHcuBH CKOpOCTH
cTh Q v OCTb (f HOCTb (] v oCTb ( Vv
0,01 1,0 100,0 1,0 1,0 100,0 0,6 60,0
0,05 5,0 100,0 5,0 5,0 100,0 3,0 60,0
0,10 8,0 80,0 8,7 9,5 95,0 5,3 53,0
0,20 12,0 60,0 13,4 13,6 68,0 8,0 40,0
0,30 14,1 47,0 16,5 15,6 52,0 9,6 32,0
0,40 16,0 40,0 18,4 16,0 40,0 10,4 26,0
0,50 16,5 33,0 19,6 15,5 31,0 11,0 22,0
0,60 16,2 27,0 18,5 14,4 24,0 10,8 18,0
0,70 16,1 23,0 18,0 12,6 18,0 10,5 15,0
0,80 15,2 19,0 17,3 10,4 13,0 10,4 13,0
0,90 u 6onee| 13,5 15,0 8,5 7,2 8,0 9,9 11,0
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TIPUJIO’KEHUE U
(cnpasounoe)

PacueT npoTuBonos;kapuoro Bogocuad:xkenusi mo CHbB 4.01.02-03

Tao6nwumoma W1 - Pacxox BogAbl M KOJUYECTBO OTHOBPEMEHHBIX MOXKAPOB B
HAaCeJeHHOM IYHKTe

Pacuernoe Pacxon Bozibl Ha Hapy)KHOE OKapOTYyILEeHHE (Ha
Yuciio xuTeNei B HACCICHHOM KOJINYECTBO OJIMH TI0Xap), JI/C, B HACEJICHHOM ITYHKTE IIpH
MYHKTE, ThIC. YeJL. OJTHOBPEMEHHBIX 3aCTPOMKE 3IaHHUSIMH BBICOTOM

0XKapoB He Oosiee IByX 9Takel | Tpu dTaxa u Oosee
Jo 1 Bkirou. 1 5 10
Cs. 1 ¢ 10 1 10 15
“ 10 ¢ 25 ¢ 2 10 15
“25 ¢ 50 2 20 25
“ 50 ¢ 100 2 25 35
“ 100 200 ¢ 3 — 40
“ 200 ¢ 300 3 — 55
“ 300 ¢ 400 3 — 70
“ 400 < 500 3 — 80
“ 500 “ 600 3 = 85
“ 600 < 700 ¢ 3 = 90
“ 700 “ 800 3 = 95
“ 800 “ 1000 3 = 100

B pacuerHoe KOIMYECTBO OAHOBPEMEHHBIX IOXAPOB B HACENICHHOM ITYHKTE
BKJTIOYAIOTCSA TI0XKapbl Ha TPOMBIIIIEHHBIX MNPEINPUATUAX, PACIIOIOKEHHBIX B
IIpe/ieNiax HACeJEHHOro MyHKTa. [Ipy 3TOM B pacueTHbIM pacXoa BOABI ClEXyeT
BKJIIOYaTh COOTBETCTBYIOLIME PAcXOAbl BOJBI Ha IIOXKAPOTYIIEHHE Ha 3THX
NPEeINpPUATHAX, HO HE MEHee YKa3aHHBIX B IPUBEACHHOM BbIe Tadmume 1.1.

Ta6nuna N.2—Pacxox Boabl Ha HAPYKHOE NOKAPOTYILIEHHE MTPOU3BOACTBEHHbIX
3naHui ¢ ponapsimu u 0e3 ponapeii mmpuHoi 10 60 M

Cremenns KaTel"(ipI/Iﬂ Pacxon Boap! Ha HapykHOE nvon(apOTymeHHe (Ha ouH moOXKap), Jz/c,
OrHECTOM 3aHUI IO TPOH3BOCTBCHHBIX 3/AHMIi © (hoHapsMu, a TaKKe 663, (donapeit
coomp | B3PBIBONIONKAPH [IMPHHO# 10 60 M IPH CTPOHTENLHOM 00bEME 31aHHui, ThIC. M3
snapmii | O ¥ OAPHOI 03 | 3 1m0 [cB.5mo |cB. 20 1o [cB. 50 mo | cB. 200 | cB. 400
OIMaCHOCTH 5 20 50 200 110400 | mo 600

IV |B4,T1,12 | 10 10° 10 10 15 20 25
I-IV |A,B,BI-B3| 10 10 15 20 30 35 40
V,VI |T1,T2,B4, 1| 10 10 15 25 35 - -

V, VI B1-B3 10 15 20 30 40 - -
VIIL, VI T1,T2,B4, /1| 10 15 20 30 - - -
VII, VIII B1-B3 15 20 25 40 — — —

* Jlnist 3panuii knacca 5.3 pacxo BOJIBI HA OJ(MH T10XKap NPUHUAMATE 5 J1/C.
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Taob6numa .3 - Pacxox Boabl Ha HAPY/KHOE MOKAPOTYIIeHHE MPOU3BOACTBEHHBIX
3nanuii 0e3 (ponapeii mpuHoii 6oee 60 M

Pacxox BoJibI Ha Hapy)KHOE HOXKapoTyIIeHHe (Ha OJIMH HoXap), JI/C,
HPOM3BOZICTBEHHBIX 3/1aHuii 6e3 (hoHapeil nmpuHoii 6onee 60 M Ipu

Crenens | Kareropust 3nanuii no o 3
CTPOHTEIILHOM 00BEME 31aHUH, THIC. M

OPHECTOMKO| B3pBIBONOKAPHOM U
CTH 3[1aHHii| I0)KaPHON ONACHOCTH 050 | & 50 [cB. 100|cB. 200|cB. 300|cB. 400 |cB. 500 |cB. 600 |cB. 700
s 110 100 | 10 200 | 10 300 | 10 400 | 0 500 | 0 600 | 1o 700 | mo 800

-1V A, b,B1-B3 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
-1V B4, T1,T2, 11 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

PacyeTHOE KOJNMYECTBO OJHOBPEMEHHBIX ITOXKAPOB HA MPOMBIILIEHHOM
MPEANPUATAM HEOOXOAMMO TPUHUMATh B 3aBHCHMOCTH OT 3aHMMAaeMON UM
IUTOIIAIM: OMH MOXKap — MpH miomiaau a0 150 ra, qBa nokapa — MpU TUIONIA K
6onee 150 ra.

T a6 n1nunoa W4 — Pacxox Bogbl Ha BHYTpPeHHee IOKAPOTYIIeHHE B
NPOM3BOACTBEHHBIX U CKJIAACKHUX 3JaHUSAX BBICOTOI 10 50 M
Kareropus Yucio cTpyit 1 MUHMMAJIbHBIM pacxo]] BOJbI (Ha OJHY CTPYIO), JI/C,

Crenetb 3/1aHui o Ha BHYTpPEHHEE M0XKapoTylleHe B 34aHusX knaccop O5.1-D5.3
OrHECTOMKOCT | B3pbIBOIIOYKAPHON 1 BBICOTOM 10 50 M U CTPOUTEIBHBIM 00bEMOM, ThiC. M

1 gs::ig;?; or 0,57105 | cB. 5 1050 cB. 50 10 200| CB‘igg Ao cB. ggg no

=1V A, b, B1-B3 2%2,5 2%5 2%5 3%x5 4x5

V, VI B1-B3 2%2,5 2%5 2%5 — —
V, VI B4,I'l, 12, 1 - 2%2,5 2%2,5 — -
VII, VI BI1-B3 2%2,5 2x5 — — -
VIL VI | B4,T1,T2, [0 - 2%2,5 — — -

PacueTHast mpoIOMKUTEIBHOCTD TYLICHUSI TT0XKapa MPH ONPECICHUH PacXo/ia
BOABI JOJDKHA NPUHUMATBCS paBHOW 3 4, a miusd 3manmid |-1V cremeneit
orHecroiikoctu kareropuit B4, I'l, 12 u I -2 u.

[lpu ycraHOBKE BHYTPEHHHX TIOXKAPHBIX KPaHOB Ha BOJASHBIX CHUCTEMax
ABTOMATUYECKOTO TOXKAPOTYIICHUSI BpeMsi X PabOThl HEOOXOIUMO MPUHHUMATH
PaBHBIM BpeMeHHU pabOThl CUCTEM aBTOMATHYECKOI'O MOXKAPOTYIICHHS.

MakcumanbpHblii CPOK BOCCTAHOBJICHUSI HETPHUKOCHOBEHHOT'O IMOXKapHOTO
o0beMa BOJBI JOKEH OBITH HE Ooee, 4:

24 — B HAcelEHHBIX IYHKTaX U Ha IPOMBIIUICHHBIX MPEANPHUITHIX CO
3maHusMH Kateropuii A, b, B1-B3;

36 — Ha IPOMBIILICHHBIX TPEANPHUATHSIX CO 3aHusIMu Kateropuii B4, T'1, T2 u 1.

s OpOMBINIICHHBIX MNPEANPUATHHR € pPacXolaMu BOJbI HA HAPYKHOE
moxaporymenune 20 J/c W MeEHee [IOIyCKAeTCs YBEIMYMBATH BpPEMs
BOCCTaHOBJICHUSI HEMPUKOCHOBEHHOTO IOXKAPHOTO 00BheMa BOIBI A0 48 W s
npeanpusaTHd co 3maHmaMu Kareropuit B4, T'l, T2 uw I u go 36 4 mna
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MpeNpUsITHii Co 30aHuAMU KaTeropuii B1-B3.
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TIPUJIO’KEHUE K
(cnpasounoe)

KaTteropupoBanue npou3BoICTBEHHBIX NOMeEIIEHU U 31aHU
10 B3PbIBONOKAPHOii 1 MoxkapHoii omacHocTu o HIIB 5-2005

Kateropun mnomenieHuid 1o B3PHIBOMOXKAPHOM M MOXKApHOW OMACHOCTH
MIPUHUMAIOTCS B COOTBETCTBHH ¢ Tabmmien K.1.

OmnpeneneHue KaTeropuidl IOMEIIEHUN CIEAYET OCYILECTBIATh IyTeM
MOCJIEZIOBATEILHOW TMPOBEPKH TMPUHAIIIEHKHOCTH TOMEIIEHUSI K KaTEropusM,
npuBegeHHBIM B Tabauie K. 1, ot Beictiei (A) k Husmeit (J1).

Tao6numa K1- Kareropunm momemeHuii mo B3pbIBOMOKAPHOH W MOKAPHOit

OIIaCHOCTH

Kareropus
HOMELICHHUSI

XapakTepycTHKa BELIECTB M MaTepUaoB, HAXOASIHXCs (00 paIalo X csi)
B IIOMEIIEHUH

A
(B3pBIBOIIOXKAPO
oracHast)

Toproune raser (I'T), nerkoBocruiamensronmecs xuakoctu (JIBX) ¢
TeMneparypoil Benslky He Gonee 28 °C B TaKOM KOJIMYECTBE, YTO
MOryT 00pa3OBBIBATH B3PHIBOOIIACHBIC ITapPOra30BO3MAYIIHbIE CMECH,
IIPY BOCIUIAMEHEHUH KOTOPBIX Pa3BHBAETCS PacyeTHOE M30BITOUHOE
JIaBJIEHHE B3pbIBa B NMOMENIEHHUH, npeBblmaroniee 5 klla. BemecTsa
U Marepuaybl, CIOCOOHbIE  B3pBIBaThCA M TOPETh  IIpH
B3aUMOJEHCTBUH C BOAOH, KHCIOPOAOM BO3yXa HIH APYT C APYroM
B TAKOM KOJIMYECTBE, YTO PACUETHOE M30BITOYHOE JaBJICHHE B3DPbIBA
B NloMelleHnu npesbimaet 5 klla

b
(B3pBIBOIIOXKAPO
oracHast)

Toproune Utk wiu BonokHa, JIBXK ¢ Temneparypoii Benbimky Oonee
28 °C, roproune xunkoctd (IK) B TakoM KonuuecTBe, YTO MOYT
00pa3oBbIBATH B3PBIBOONACHBIE IIbLJIEBO3/LYLIHbIE nm
IIapPOBO3/LYIIHBIE CMECH, IPH BOCIUIAMEHEHHH KOTOPBIX Pa3BUBACTCS
pacyeTHOoe  M30BITOYHOE JABICHUWE B3pbIBA B  IIOMEIUCHHH,
npesblaroniee S5 klla

B1-B4
(mo’xapoomnacHsl

e)

I’K u T1pynHOoroproune >KMAKOCTH, TBEpIblE TOpIOYHE U
TPYZHOIOpIOYHE BELIECTBA M MaTepuaibl (B TOM YHCIE HbUIM U
BOJIOKHA),  BeUIeCTBA W  MaTrepuaibl,  CIOCOOHBIE  IpU
B3aMMOJICHCTBUH C BOJOM, KHCIOPOIOM BO3/lyXa WIHU APYT C APYroM
TOJIKO TI'OpEThb, IPH YCIOBHH, YTO IIOMEIICHHUsS, B KOTOPBIX OHH
HMEIOTCS B HAJIMYUK WM 00PAILAIOTCS, HE OTHOCATCS K KaTeropHsaM
A uwmn b

I'l

IIporeccel, cBs3anHbIe co cxuranreM B kadectse Toruuea [T u JIBXK

2

Heroproune BemiecTBa U MaTepuallbl B TOPSYEM, PACKaJICHHOM WU
pacIUIaBIICHHOM  COCTOSIHMH, TpOLEecC O0OpabOTKH  KOTOPBIX
CONPOBOXKIAETCS BBIICTICHHEM JIYYHCTOrO TEIUIA, UCKP U IUIaMEHH.
IIpomeccel, cBs3aHHBIE CO CXKUTaHHEM B KadecTBe TommmBa [OK, a
TaKXe TBEPAbIX TOPIOYUX BEIIECTB M MATEPHUAIOB

Herop}oqne BCIICCTBA U MAaTCPHUaAJIbl B XOJIOAHOM COCTOSIHUUN
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Tab6nuna K2 - Onpenesenne moskapoonacHbIx Kateropuii momeinenuii B1-B4 B
32BHCHMOCTH OT Y/I€/1bHOI1 N10:KAPHOI HATPY3KH (|

yZ[CJ'II)HaH IToXKapHas
Kareropus | Harpyska Ha ygaCTKe, Mxm Croco6 pa3MereHus
Bl Bonee 2200 He nopmupyercst
B2 1401-2200 Ilo nmpumeuannto 2 HIIb 5-2005
B3 181-1400 Ilo npumeuannto 2 HITb 5-2005
B4 1-180 Crioco0 pasMeIeHHsT Y4acTKOB — ITOXKapHOM
Harpy3KH OIPEAENSeTCs] COTJIACHO MTPUMEYaHHIO

Onpenenenye KATErOPUHU 31AHMI 110 B3PHIBONOKAPHOI M NMOKAPHOI ONAaCHOCTH

KareropupoBanue 3qaHWii 1O B3PHIBONOXKAPHOH W TOXKapHOH OMNAacHOCTH
OCYIIECTBIISIETCS TIYTEM I10CJIEIOBATEIBHOI0 aHaIN3a COOTBETCTBHS MX TOM MIn
WHO Kateropuu HauuHas oT Bbicuied (A) k Huzmiel (/). [Ipu aTom yunTeiBaercs
OTHOLIEHHE CYMMAapHOM IUIOIIAAU IOMEIIEHUH paccMaTpUBacMbIX KaTEropui K
IUIONIaZIM BCEX TMOMEUIeHUH B 37aHuW. [Ipu 00OpyIOBaHUM IOMEINIEHUIT
YCTaHOBKaMH aBTOMATHYECKOI'O MOXKAPOTYIICHUSI YKa3aHHOE BBIIIC OTHOIICHHE
TToNIazied yBeMUeHOo IeHcTByoImnME HopMamMu nokapHO#H 0e30MacHOCTH.

3/1aHue OTHOCUTCS K KaTeropuu A, eClii CyMMapHas IUIOLIaJb HMOMEIICHHUI
KaTeropud A B HeM MpeBbImaer 5 % ruomanau Bcex momemieHuit win 200 M2,
3/1aHMe HE OTHOCHUTCSI K KaTeropuu A, eciu cymMMapHas IUIOMa/b MOMEICHUH
KaTteropud A B 37aHMM He mpeBblmaer 25 % cyMMapHOH miomaau Bcex
pa3MelIeHHbIX B HEM IMOMeIIeHHi, HO He Gosee 1000 M2, MPU 3TOM TTOMEIICHHS
000pYyOYIOTCSl YCTAHOBKAMHU aBTOMAaTHYECKOI'0 MOKAPOTYIICHHUSL.

3/1aHMe OTHOCUTCS K KaTeropuu b, ecim OfHOBPEMEHHO BBINOJIHEHBI [1Ba
ycaoBus: 1) 3maHMe HE OTHOCHUTCS K KaTeropuu A; 2) cymMMapHas IUIOIIaTh
nomenieHuit kareropuii A m b mpesbimaer 5 % cymMMmapHOW IUIOIIAZM BCEX
nomemtenuit umu 200 M2 31aHHe He OTHOCHTCA K KaTeropud b, eciu cymmapHas
IUTONIA b IOMEIeHNH KaTeropuii A u b B 31aHMM He npeBbILIaeT 25 % cyMMapHOH
IUIOIIA/M BCEX Pa3MELICHHBIX B HEM MOMeENIeHHtit, Ho He Gonee 1000 M2, mpu 3TOM
MIOMEIIEHUsI 000PYIYIOTCS YCTAHOBKaMH aBTOMATHUYECKOTO MOKAPOTYILICHUSL.

3manue otHOocUTCS K KateropmsiM B1-B4, ecnn ogHOBpeMEHHO BBITIONHEHBI
IBa ycioBus: 1) 3maHMe He OTHOCHUTCA K KateropmsaMm A win b; 2) cymmapHas
wIomans nomemeHnid kareropud A, b u B mpesbimmaer 5 % (10 %, ecnu B
3IaHUH OTCYTCTBYIOT IOMEIICHUS KaTeropuid A u b) cymmapHo#i miommmanu Bcex
MIOMEIICHUH. 3/1aHNe He OTHOCHTCA K KaTeropuu B, ecnn cymmapHas IUiomanb
nomenieHni kateropuii A, b u B B 3manun He mpessimaer 25 % cymmapHON
IUTOIMAAN BCEX pa3MeEMICHHBIX B HEM IOMeIIeHuii, Ho He Oomee 3500 M, npu
3TOM MIOMETIEHUS obopynyrorcst YCTaHOBKaMHU aBTOMATHYECKOTO
MIOKapOTYIICHHSI.

3manue oTHOCHTCS K KaTeropusim ['1-12, ecrm 0HOBPEMEHHO BEHITIOTHEHBI JTBA
ycioBus: 1) 3maHMe HE OTHOCHTCSA K KateropwsiM A, b mwmm B; 2) cymmapnas
wronaap nomemeHnii xkareroput A, b, B m I' npeBpmmaer 5 % cymmapHOi
IUTOLIAaZ BCEX TIIOMENICHWH. 37aHMe HE OTHOCHTCS K Kareropuu [, ecnm
CcyMMapHas Iwiou@ap noMmenienui kareropuit A, b, B u I' B 31aHum He npeBblaeT
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25 % C;'MMapHOfI TUTOIIA/IN BCEX pa3MENIeHHBIX B HEM IOMEIIEHUH, HO He Ooree
5000 m*.

31aHue OTHOCUTCS K KaTeropuu [, eclnu OHO He OTHOCHUTCS K KaTEropHsiM A,
b, Bumu I.
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ITPUJIO’KEHUE JI

(cnpasounoe)

Jannble 18 pacuera 3p(peKTUBHOCTH AKYCTHYECKUX IKPAHOB

Tab6nuna JI.I — 3aBuCHMOCTb CHHKEHHs] YPOBHel 3BYKOBOro AaBJieHHsI AL, 0T

¢pynkuun W npu pacyere aKyCTHYeCKHX IKPAHOB

B nenubenax

Oynxmust W

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

5,5

6,0

7,0

ALy

10

12

16

18

20

22

23

25

26

27

28

29

30

Cxema Juis pacyera aKycTH4eckod 3((EeKTHBHOCTH dKpaHa IpHBE/eHa Ha
pucynke JI.1.

hy

hz

il

a

b

Pucynok JI.1 — Cxema [uist pacuera akycTu4eckoi 3 peKTMBHOCTH IKpaHa:
a — pacCcTOsIHUE OT MCTOYHHMKA IIIyMa 10 dKpaHa; b — paccrosiHue OT 9KpanHa 10
3aIHIIAEMOr0 30aHusT; Ny — BEICOTA HCTOYHHKA LIyMa;
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TIPUJIO’KEHUE M
(cnpasounoe)

TexHuveckue XapPaKTePUCTUKU aBTOMATHYCCKUX BBIKJIIOYATEIei

Tab6nuuma M.1- Texnnueckue XxapaKkTepHCTHKH BhIKII04aTenel cepun A3 100

Tun O603Ha4YeH Homun Yucio Pon HomunabHbI VcraBka
BBIKJIHO Hue aHBHI)Iﬁ ITIOJIFDCOB pacuenuTes " TOK Ha TOK
qaTeis TOK, A MaKCUMAJIbBHO pacuenurei, MI'HOBCHH

TO TOKa A oro
cpabaTbiB
aHus, A
A3 161 1 15, 20 —
A3 160 A3 162 50 2 TenmoBoit 25, 30 -
A3 163 3 40, 50 —
15 150
20 200
25 250
30 300
ouo| S| w0 | 2[R B
50 500
60 600
80 800
100 1000
15 150
20 200
A3 113/5 2 Dnexrpomar 25 250
ASTIO | a3 g5 | 100 3 - 40 300, 400
60 500, 600
100 800, 1000
15, 20 430
A3123 2 Komb6unmnpo 25,30 600
A3120| - p3yp | 100 3 sammii | 40,50,60 | 800
80, 100 800
A3 120 100 2 3nelcrp01\i[ar 100 430, 600
3 HHUTHBII 800
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Tabnuma M.2— KomMmyTanuoHHas cnoco0HOCTh BhIKII0YaTeleii cepun A3 100

Tur BBIKITFOYATES

HomunanbsHbI TOK
pacuenurens, A

IIpenenbHblii KOMyCTUMBIH yIapHbIHA TOK
KOPOTKOT'O 3aMbIKaHus, A, IIpH IIEPEMEHHOM
toke 50 'y u HanpsbkeHuu, B

220 380
15 2500 -
gg 3000 -
3500 -
A3 161 30 2000 B
40 4500 -
50 5000 -
15 - 2000
gg - 2500
- 3000
A3 163 30 B 3500
40 - 4000
50 - 4500
15 4000 3200
20 5000 4000
25 6500 5000
30 9000 7000
A3110 40 10000 8500
50 12 000 10000
60 13000 11000
80 14000 11500
100 15 000 12 000
15 7000 5500
20 7500 6000
25 11000 9000
30 12000 10000
A3 120 40 15000 13 000
50 22000 19000
60 23000 20000
80 26 000 22000
100 30000 23000
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T[IPUJIO’KEHUE H
(cnpasounoe)

CucreMsl oNoBelIeHNs JI0/iei 0 moxape

BezomacHocTs  srofelt  mpW  9BaKyalmd BO  MHOTOM  OHIpeeseTcs
CBOEBPEMEHHBIM U (P (EKTHBHBIM OMOBENICHUEM O IMoXxape. B coorBercTBHUM C
tpeboBanmsimu  CHB  2.02.02-01 omoBemenne mroneil o moxkape JODKHO
OCYIIECTBIISIETCS. BO BCE IOMEMICHUS 3[JaHUI C IOCTOSHHBIM WM BPEMEHHBIM
npeObIBaHUEM JIIOAEH ITyTeM T0a4yd 3BYKOBBIX M CBETOBBIX CHTHAJIOB,
TpaHCIsIMeH pedeBold MH(POPMALMM O HEOOXOJUMOCTH 3BaKyallMd U IyTIX
9BaKyaluH. VYnpasienue MPOLIECCOM 9BaKyaIuu OCYIIECTBIISIETCS
OHOBPEMEHHBIM BKJIIOYEHHEM HBAKyallMOHHOI'O OCBEIIECHHS W CBETOBBIX
yKaszarelieil HampaBJIeHHs JBaKyallid, OOECIIEYeHHUEM OTKPBITHS BCEX JIBEpei
9BaKyallMOHHBIX  BBIXOJIOB  Iepefadeld MO  CHCTEME  OIOBEIIEHHMs
COOTBETCTBYIONIEH HH(POPMAIIHH.

Cucrema omnosemeans (CO) momkHa  OOBCTUHATCA C  CHCTEMOM
aBTOMATHUYECKOW MOXKAPHOW 3alUThl 3MaHui. [Ipu 3TOM CUTHaNIBI OMOBELIECHUS
00 3BaKyallMH [OJDKHBI OTJIMYATCS OT JAPYTMX CUTHaNoB. Bpibop TpeGyemoit
CHCTEMBI ONOBELICHUS OCYILIECTBISIETCS C y4EeTOM IUIOMIaAN MOMENICHUH, nX
BMECTUMOCTH, a TakXKe KOJMYecTBa JTaxked. [laHHBIE IUIsi BBIOOpA CHUCTEMBI
OIOBEIICHHsI 00BEKTOB JKEIE3HOJJOPOXKHOTO TPAHCIIOPTA NPHUBECHBI B TaOIIHIIE
H.1, a xnaccudukanust cuctem ornoerieHus — B Tabnune H.2.

Ta6numa H.1- /laHHble 1151 BLIOOPA CHCTEM ONOBEIEHHUS O MOKape

HopmaTusnblii T
HOKa3aTelb HIIbI CHUCTEM OIIOBCIICHUA
Tun 31a814, COOPYKEHUA IInomans Yneno
WM . | CO-1|CO-2|CO-3|CO-4|CO-5
BMCCTHMOCTbH OTaKCH
Boxks3aisr - 1 - + - - -
- 2 uBblIe | — - + - -
3manus roctuHu, obmexkutHid | o 50 - - + - - -
HEKBAPTHUPHOTO THUIA u |50 u 6osee - - - + - -
KEMIIUHTOB, Y€l
- 10 u BeiIE|  — - - + +
Kunbie 3nanust:
CEKLIMOHHOT'0 THIIA - 9 He Tpebyercst
— 10-25 + — — — —
KOPHIOPHOT'O THIIA - 9 - + - - -
- 10-25 - - + — —
IIpon3BOACTBEHHBIE 3/1aHUSI U
COOpYKEHHSL:
3maHus Kareropuid A, b, B mo - 1 + - - — —
B3pBIBOIIOKAPHOM M TOXKAPHOU - 2 ¥ BBILIE + - - -
OIMAaCHOCTH
3manus kareropui I, J] - 1 He tpebyetcs
- 2 uBBIe | — + — — —
Teppuropun B3pbIBONOXKApO-
OIACHBIX 00BEKTOB (ipo- - - - - + - -
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[m3BONCTBA, CKITAMBL, 6a3El MTIL) | |

\

B 3manmsax xmacca @5 mo ¢yHKIMOHAIRHOM mOXapHOH omacHoctH [V
CTENEeHEH OrHeCTOMKOCTH IpHBeAeHHble B Tabmume Tumbsl CO gomyckaeTcs
coBMeNaTh C celeKTopHOoH cBsa3pl0. CO JOMKHBI OBITH COJIOKMPOBAaHBI C
TEXHOJIOTUYECKOM NI MOKApHON aBTOMATHUKOI.

3Hak «+» obo3Havaer HopMupyemsblit T CO.

Tabnunma H.2-Knaccudpukanus cucreM onoBenieHus o mokape

XapaKTepI/ICTI/IKa CHUCTEM OIIOBELICHUA O MOXKape

Hamuune YKa3aHHBIX XapaKTEPUCTHK Y
Pa3IMYHBIX TUIIOB CUCTEM OITOBCIICHUA

CO-1

CO-2

CO-3

CO-4

CO-5

Croco0BI OMOBEIIEHHUS
- 3BYKOBO#{ (3BOHKH, TOHHPOBaHHBII
CHUTHAI U Jp.)
- pedeBoii (3amKCh U Nepeaava CenTeKk
CTOB)
- CBETOBOM:
MUTAIOIINH CUTHAT
ykaszatenu «Bbeixon»
yKa3aTel HallpaBJICHUs! IBHKECHHS
yKa3aTeJu HallpaBJCHUS IBU)KEHUS C
BKJIIOYEHUEM Pa3JeSIbHO Ul KaKI0H 30HbI

+

CBs13b 30HBI OITOBEILICHUSI C HHCHCT‘IGPCKOﬁ

OuepeHOCTh OMOBEIICHNS:

BCEX OTHOBPEMEHHO

TOJIBKO B OZIHOM ITOMELICHHUH (4acTh
3/1aHKA)

CHayvasia 00CITy)KUBAIOIIEro IIepCoHaa, a
3aTeM BCEX OCTAIBHBIX (IIPH HEOOXOIMMOCTH
IO CICLHUAIBHO Pa3pab0TaHHON OYePEeTHOCTH)

[lonuas aBTOMaTH3aIMs YIPABIEHUS CUCTEM
OTIOBEILEHUS M BOSMOXKHOCTD PeaIN3aliu
MHOKECTBA MPHUHLUIIOB OpraHU3alui
9BaKyalMu M3 KaKIOH 30HbI OMOBEIECHHS

Ipumeyanue — «+» — TpedyeTcs]; «*» — PEKOMEHAYeTCsl; «—» — He TpedyeTcs.
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TIPUJIOKEHUE 11
(cnpasounoe)

Kunaccudukanus 3nanuii no G yHKIHOHATBHON MOKAPHOI OMACHOCTH

3maHMs W YacTH 3JaHMH — TIOMEIIEHHWs WM TPYIIbl MOMEUICHUH,
(YHKIIMOHAIBHO CBSI3aHHBIE MEXAY CO00H, — MO (YHKIMOHAIBHOM MOXKapHOH
OIIACHOCTH IIOAPA3JENAIOTCS Ha KJIAacchl B 3aBUCHUMOCTH OT CIOco0a MX
WCIIONIb30BAaHMS U OT TOrO, B KaKkoil Mepe 0e30MacHOCTh JII0/IeH B HUX B Cllydae
BO3HMKHOBEHHsI TIO)Kapa HAXOIMTCS TOJl YIrpo30H, C y4eTOM HX BO3pacTa,
(PU3MYECKOTO COCTOSIHUSI, BO3SMOXKHOCTU TPEOBIBAaHHUS B COCTOSHWM CHA, BUJA
OCHOBHOT'O (DYHKIIMOHAJILHOI'O KOHTHHICHTA U €ro KOJIMYeCTBa!

Knacc ®1. [Ins mMOCTOSIHHOTO NPOXXMBaHHWS M BPEMEHHOro (B TOM YHCIIE
KPYIJIOCYTOYHOr0) TpeObIBaHMs IO/ (TMOMEIleHHsT B OTHUX 3JaHusX, Kak
MIpaBUJIO, HUCHOJIB3YIHOTCA KPYIJIOCYTOYHO, KOHTHUHI'CHT HIO}ICﬁ B HHX MOXCET
UMETh pas3IHyYHBIA BO3pacT M (U3UYECKOE COCTOSHHE, IS OSTHX 3IaHHH
XapaKTEepHO HAJMYHE CMAIbHBIX TTOMEIICHHH ):

D11 — ACTCKHE OOIIKOJIBHBIC YUPCEKIACHUA, CIICHUAIU3UPOBAHHBIE I0Ma
npecTapenbix ¥ MHBAIMAOB (HEKBapTUPHBIE), OONBHHIBI, CHAJbHBIE KOpITyca
LIKOJI-MHTEPHATOB U JETCKUX YUPEXKICHUH;

®1.2 — rocTHHHIBI, OOLIEKUTHS, CHANbHBIE KOPIIyCa CAHATOPUEB U JTOMOB
OTZBIXa OOIIEro TUIA, KEMIIMHIOB, MOTEJICH 1 TAHCHOHATOB;

@1.3 — MHOTOKBapTHUPHBIC KHJIbIE 10MA;

®1.4 — ogHOKBapTUPHBIE, B TOM YHCIIEe OJIOKMPOBAHHBIE KHJIbIE I0Ma.

@®2. 3penumiHble W KyIbTYpHO-TPOCBETUTEIbHBIE YUpeXIeHHS (OCHOBHBIE
MOMEIIEHUS B TUX 3[aHHUAX XapaKTePHBI MaCCOBBIM IIPEOBIBAHUEM MOCETUTENIEH
B OIIPE/ICJIEHHbIE IEPHO/IBI BPEMEHN):

@2.1 — TeaTpsl, KHHOTEATPHI, KOHLIEPTHBIE 3aJIbl, KIIyOBbl, IUPKH, CIOPTUBHBIC
COOpYXKEHUsI C TPHUOYHaMH, OMOJIMOTEKH M JIPYrHe YUPEXKICHUS C PacCueTHBIM
YHCJIOM MOCAJ0YHBIX MECT AJISI TIOCETUTENEH B 3aKPBITHIX TOMEIICHHSX;

®2.2 — My3ed, BBICTABKH, TaHIEBAJbHBIC 3ajlbl M JpPYIHE MOJO0OHBIE
YUPEXICHUS B 3aKPBITHIX TIOMEIICHHUSAX

2.3 — yupexneHus, ykazaHable B @2.1, Ha OTKPBITOM BO3AYXE,;

2.4 — yupexneHus, ykazaHable B ©2.2, Ha OTKPHITOM BO3JIyXeE.

@3. Ilpeanpusrus 1Mo OOCHY)KMBaHUIO HaceneHus (TIOMEIeHHUs STHX
MPEINpUATHA  XapaKTepHBI OOJNBINEH YHUCIEHHOCTHIO TOCETUTENEeH, deMm
00CITY’KHBAIOMIET0 TIEPCOHANA):

@3.1 — npeanpUATHS TOPTOBIIH;

@3.2 — npeanpusATHS OOIIECTBEHHOTO MTUTAHUS,

®3.3 — BOK3aJIbI;

@3.4 — MONUKINHUKHN U aMOyJIaTOpHH;

90



@®3.5 — momemeHuss IS TIOCETHUTENEH MPEANpPUATHH OBITOBOTO |
KOMMYHQJIFHOTO OOCITYKMBaHUs (IOYT, cOeperaTeNbHBIX Kacc, TPaHCHOPTHBIX
areHTCTB, FOPUIMYECKUX KOHCYIIbTAallWi, HOTAapUAJIbHBIX KOHTOp, INpadeyHbIX,
aTenbe MO TOMIMBY W PEMOHTY OOYBH M OISKABI, XHUMHUYECKOH YHCTKH,
MIAPUKMaXepCKUX M JPYruX MOJOOHBIX, B TOM YHCIE PUTYaIbHBIX M KYJIBTOBBIX
YUPEXICHUH) C HEpacueTHBIM YHCIIOM MOCAIOYHBIX MECT ISl TOCETUTENIEH;

@®3.6 — QUBKYIBETYPHO-03I0POBUTEIBHBIC KOMIUIEKCHI U CIIOPTUBHO-TPEHUPOBOY-
HBIE YUpeKIeHHs 6e3 TpUOYH Isl 3puTerieid, ObITOBBIE TTOMEIeHHs1, OaHH.

®4. YueOHble 3aBe/ieHHs, HAyYHBIE M IPOEKTHHIE OpraHM3alllH, YYPEeXKICHHs
ynpaBieHusi (TIOMELIEHHs] B OTWUX 3JAHUAX HCIIONB3YIOTCS B TEUYEHHE CYTOK
HEKOTOpOEe BpEMsl, B HUX HAXOJAUTCS, KaK MPAaBUJIO, MOCTOSHHBIH, NMPUBBIKIINHA K
MECTHBIM YCJIOBUSIM KOHTHHICHT JIFOJICH ONpPEIeNICHHOrO BO3pacTa U (hH3UYECKOro
COCTOSIHUS):

®4.1 — wKomNbl, BHEUIKOJILHBIE Y4eOHbIE 3aBENICHUS, CPEIHHE CIelUalIbHbIE
y4eOHbIe 3aBeIeHHs1, TPOPECCUOHATTBHO-TEXHUYECKUE YUUITUINA,

®4.2 — BeIcIIME yueOHbBIE 3aBE/ICHHS, YIPEXKICHHS TOBBIIICHHS KBATU(pUKAIHY;

®4.3 — yupexxaeHHs OpraHOB YIPABJICHUs, IPOEKTHO-KOHCTPYKTOPCKUE
OpraHuianuu, I/IH(bOpMaLII/IOHHI)Ie U PEAAKINOHHO-U3AATCIbCKUEC OpraHUu3alnu,
HAyYHO-HUCCIICIOBATEILCKUE OPraHU3aliH, OaHKH, KOHTOPHI, O(HUCHI;

®4.4 — nokapHsIe AETIO.

@5. IIpou3BOACTBEHHBIE U CKJIAJCKUE 3/IaHUS, COOPYXKEHUS U IIOMEUICHHUs
(U1 IOMEIIEHUH 3TOro Kilacca XapaKTepHO HAJINYHME ITOCTOSHHOIO KOHTHHIEHTA
paboTaIOIIKX, B TOM YHCIE KPYIIIOCYTOYHO):

®5.1 — NpoM3BOACTBEHHBIE 3AaHHUSA M COOPYKCHHUS, IPOM3BOACTBEHHBIE U
nabopaTOpHBIE TOMEIIEHHs, MACTEPCKHE;

5.2 — crIaAcKue 3MaHUS M COOPYKEHHs, CTOSHKM JUId aBTOMOoOwmiIel 6e3
TEXHUYECKOTO OOCITY)KMBaHUS U PEMOHTA, KHUTOXPAaHWIHIIA, apXHUBBI, CKIIAJICKUE
MIOMEILEHUS;

®5.3 — cenbCcKOX035ICTBEHHBIE 31aHUs.

[Tpou3BOACTBEHHBIE U CKIIAICKHE 31aHMS M IOMEIIEHHUS 110 B3PBIBOIIOKAPHOH
U TOXKapHOH ONACHOCTH B 3aBHCHMOCTH OT KOJMYECTBA M IOXapo-
B3PBIBOOIIACHBIX CBOMCTB HAXOAAMIMXCS (OOpaIlafomIMXCs) B HHUX BEMIECTB H
MaTepHajoB €  Y4eTOM OCOOCHHOCTEH  TEXHOJNOTMYECKHX  IPOLECCOB
pa3MeraeMblX B HHX HPOHM3BOJICTB IMOAPA3IEIAIOTCS HA KAaTETOPHH COTJIACHO
HIIb 5-2005.

[Tpou3BOACTBEHHBIE M CKIIAJICKHE TTIOMENICHHS, B TOM YHCIIe JTaOOpaTOpUH U
MacTepckue B 3maHmIx KnaccoB @ 1-D4, otHocsTCS K Kitaccy DS5.
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